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CO 01
Human skin wettability
A. Elkhyat1,2, J.M. Sainthillier3, T. Lihoreau1,2, F. Ferial1,2, S. Mac Mary3, A. Jeudy1,2 and
Ph Humbert1,2. 1CERT: Research and Studies Center on the Integument, University Fanche
Comte´, Inserm U645, IFR 133; 2CIC-BT506: Clinical Investigation Center; 3Skin Exgisence
(Pavillon Sainte Lucienne)—Saint Jacques University Hospital, Besanc¸on, France
The skin surface is an ecosystem, stable for a given body region, within which interfacial tension
and friction phenomena play a major role because of the important forces they bring into action,
and especially in ruling the physical interactions between hydrophilic and hydrophobic
substances. Water is an important factor for normal skin function. When the water content
decreases, the skin becomes dry, itchy, and it feels uncomfortable. The degree of spreading of a
water drop on the skin surface is an indication on its hydrophobic (Ho) or hydrophilic (Hi)
tendency. We wished to investigate the hydrophobic/lipophilic balance and the effects of
sebaceous lipids. For the visualization and the measurement of the contact angle, we used a tool
especially designed for the wettability in vivo. This tool is based on the use of a mirror directed at
a 451 angle to the skin (profile drop method).
Water forms with the skin a semi hydrophobic contact angle yw (¼801–911) on the volar forearm
(poor in sebum). On the forehead (rich in sebum), the skin becomes less hydrophobic with
yw¼57–731.
Washing (soap and water) increases significantly the hydrophobicity of the skin on the forehead
(þ 301), and degreasing (organic solvent) increases yw on the forearm by þ 101. It is also noted
that atopic skin becomes more hydrophobic yw¼1021.
The capacity of the skin surface lipids to increase skin wettability was ascribed to the free fatty
acids, and especially to those of sebum. The skin wetting by lipids was found increased with the
amount of Squalene and paraffin in sebum.
CO 02
Mechanical and physical properties of split thickness skin graft, full thickness
skin graft and skin graft with dermal substitute. Comparative and prospective
study with 8 months follow-up and 10 grafts
J. Pauchot1,2, T. Lihoreau2, A. Guichard2, J.M. Sainthillier3, A. Vivot4, A. Elkhyat2, P. Humbert2.
1Department of plastic surgery, CHU Besanc¸on, France, INSERM U645 unit; 2Department of
dermatology, CHU Besanc¸on, INSERM EA 426814S unit, IFR133; 3Skinexigence F-25430
Besanc¸on; 4CIC, CBT 506, CIT 808, CHU Besanc¸on
INTRODUCTION: The aim of this study is to compare the properties of 3 different types of skin
grafts in reconstructive surgery: Split thickness skin graft (STSG), full thickness skin graft (FTSG),
skin graft with dermal substitute (SGDS). MATERIAL AND METHOD: Unicentric and prospective
study about 9 patients and 10 grafts (4STSG, 3FTSG, 3SGDS). It is a comparative study with
analysis of mechanical properties (cutometer, torquemeter, reviscometer) and physical properties
(corneometer, chromameter, videocapillaroscopy, visioscanner, echography) with measurements
at M1, M2, M3, M4, M6, M8. RESULTS: According to size of the 3 groups, only descriptive
statistics is permitted. FTSG has the best elasticity (Uf). All grafts are isotropic, dE is lower for
FTSG. Capillary density is higher in FTSG. DISCUSSION: It is the first study that compares 3 types
of skin grafts. Our study shows the superiority of FTSG according to mechanical and esthetic
properties. During the first 8 months after the graft, there is no analogy of comportment between
FTSG and SGDS except for color. CONCLUSION: No superiority of SGDS versus STSG is obvious
during the first 8 months. A longer follow-up and more patients are necessary to conclude.
CO 03
Study of the correlation between the structure of the capillary network of
the heel of newborns and pain during screening at birth
C. Robieux, Department of Pediatrics, J.M. Sainthillier, Skinexigence, C. Vidal, Inserm CIT808,
S. Marioli, Department of Pediatrics, F. Lassauge, Pain and Palliative Care Department,
C. Pieralli, Institut Femto-st, B. Wacogne Institut Femto-st, S. MacMary, Skinexigence, T. Lihoreau
CERT, E. Plouvier, Department of Pediatrics, F. Aubin, Department of Dermatology,
L. Pazart, Inserm CIT808
Routine screening at birth in France concerns 4 or 5 diseases by capillary blood sample.
The lateral edge of the feet was chosen as sampling area by scientific societies, on an anatomical
removal of the main neurovascular bundles and to avoid the risk of osteomyelitis of the calcaneus,
previously found with bites to the posterior heel. The method is painful for the newborn and
quantitative failure often leads to sample a second time. A better understanding of the distribution
of capillary networks could improve the action and limit pain. To acquire these data, we
conducted a study using ultrasound (device Dermacup Atys) and videocapillaroscopy
(device Moritex, MS-500C Micro-Scopeman) in 62 newborns. We present here the parameters
of the microcirculation obtained by ultrasonography (depth of dermis) and capillaroscopy:
capillary density and distribution, inter-capillary distance and average diameter of the capillaries
according to gestational age at birth. These anatomical data were correlated with results
of observation of the act of screening in terms of pain (DAN scale) and quantity of blood
obtained.
CO 04
Infliximab-induced remission and -reduced cytokines expression in patients
with pityriasis rubra pilaire
L. Adnot-Desanlis1,*, F. Antonicelli2, Z. Reguiai1, P. Bernard1,2. 1Service de dermatologie, Hoˆpital
Robert Debre´, CHU Reims, 2Laboratoire de dermatologie, UMR CNRS-6237, universite´ de Reims
Champagne-Ardenne, Reims, France
Pityriasis rubra pilaris (PRP) is a rare inflammatory dermatosis, with psoriasis as main differential
diagnosis. Up to now, only case reports have been published, with no therapeutic trial associated,
therefore finding a successful therapy is still challenging. We here investigated the clinical
efficacy of infliximab (IFX) treatment in 4 patients with wide spread PRP (2M and 2W, mean age:
44 years, ranged from 29 to 57 yrs) followed at Reims University Hospital. We also compared the
cytokine profiles (IL4, IL5, IL6, IL12, IL17, IL22, IL23, IFNg, CXCL10 and TNFa) by ELISA in sera
from both patients with PRP, and age-matched (±10 years) controls (non-inflammatory, and
psoriasis patients). Cytokine expression was analyzed at time of diagnosis in all sera, and also
after clinical remission in sera from PRP patients. All PRP patients received IFX (5 mg/kg a` D1,
D15, W6 and then every 6 weeks). The follow up revealed clinical remission in all PRP cases
after 38 weeks IFX treatment (range: 6–67), corresponding to an average of 7 IFX injections
(range: 2–11). No recurrence was observed after treatment ending (drawback: 70 weeks). Among
the cytokine tested, only TNFa, IL17, IL23 and CXCL10 level differed in sera from PRP patients
from controls at time of diagnosis. After IFX treatment, the 4 cytokines levels were normalized.
Therefore, the clinical control PRP symptoms, as well as the biological evolution (cytokine
profile), fully supports the relevance of IFX treatment in this pathology.
CO 05
Proteasome 20S expression and activity in psoriasis
L. Henry1, L. Le Gallic1, T. Lavabre-Bertrand1, J. Martinez1, L. Meunier1,2, P.E. Stoebner1,2.
1IBMM, UMR UM1/CNRS 5247, Montpellier and 2Dermatology department, CHU Nıˆmes, France
Proteasome is a multiprotein complex that regulates the non-lysosomal intracellular proteolysis.
It has been involved in the pathogenesis of several inflammatory disorders. Its subunit
composition and proteolytic function may influence the intensity of NF-kB mediated
inflammation. As limited information exists on its role in psoriasis we have studied the
proteasome and immunoproteasome expression and activity by using immunohistochemistry,
qPCR and fluorogeneic peptide substrate in lesional and non lesional psoriasis skin. The plasmatic
proteasome (p-proteasome) levels were estimated by using an ELISA test.
Both proteasome and immunoproteasome subunits were overexpressed in epidermal psoriasis
cells and immunoproteasome was detected in inflammatory cells that infiltrate the superficial
dermis. These results were not paralleled by an increased accumulation of the corresponding
mRNA suggesting that proteasome and immunoproteasome subunit expression is regulated
post-transcriptionally. Proteasome overexpression was associated with a marked enhancement of
the proteasomal chymotrypsin-like activity that was threefold higher in lesional skin than in non
lesional skin. P-proteasome levels were enhanced in psoriasis patients when compared to
controls (Po0.001) and correlated to the body surface affected. Their levels were significantly
higher in arthropatic psoriasis. These results suggest the involvement of proteasome pathway in
the pathogenesis of psoriasis and argue about the interest of proteasome inhibitors in local or
systemic treatment of psoriasis.
CO 06
Human epidermal Langerhans cells express HLA-DQA2/DQB2 genes, whose
products display MHC II characteristics
C. Lenormand1, F. Gross1, H. Bausinger1, D. Fricker1, T. Bieber2, D. Hanau1, S. Tourne1,
H. de la Salle1. 1UMR-S725 ‘‘Biologie des cellules dendritiques humaines’’—INSERM,
EFS-Alsace, France; 2Departments of Dermatology and Allergy, University of Bonn, Germany
The precise role of human epidermal Langerhans cells (LCs) in the immune response is at present
highly controversial. To improve our understanding of this function, transcriptomes from (1)
freshly purified human LCs and (2) in vitro differentiated LCs generated from CD34þ precursors
were established and compared with transcriptomes from other human dendritic cells (DCs).
Among the genes preferentially expressed in LCs, the HLA-DQB2 gene caught our attention.
Despite a strong evolutionary conservation of their sequences, the coordinate expression of
HLA-DQA2/HLA-DQB2 genes, paralogs with HLA-DQA1/HLA-DQB1 genes, has never been
detected in any cell type. We first confirmed that the HLA-DQA2/-DQB2 genes were expressed in
LCs, but not in DCs generated in vitro from monocytes. Using different transfected cell line
models, we then demonstrated that the DQ2 alpha and beta chains associate together to form
heterodimers that further associate with the invariant chain Ii, egress from the endoplasmic
reticulum to reach vesicular compartments, associate with the chaperone molecule HLA-DM,
and are expressed at the plasma membrane. The development of a monoclonal antibody directed
against the HLA-DQ2 beta chain helped us to confirm its expression in LCs at the protein level.
Altogether; our results strongly support the biological relevance of the expression of HLA-DQ2
molecules in LCs and pave the way for a functional characterization, which should be useful
to elucidate the specificity of this expression.
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CO 07
Increased levels of circulating endothelial-derived microparticles and small size
platelet-derived microparticles in psoriasis
F. Pelletier, INSERM UMR645 UFC IFR133 CHU Dermatologie Besanc¸on France, F. Garnache-
Ottou, F. Angelot, S. Biichle´ INSERM UMR645 UFC IFR133 EFS BFC Besancon, C. Vidal, CHU
CIC Besanc¸on, P. Humbert INSERM UMR645 UFC IFR133 CHU Dermatologie, Besanc¸on,
P. Saas, E. Seille`s INSERM UMR645 UFC IFR133 EFS BFC Besancon, F. Aubin UFC, EA3181,
IFR133, CHU Dermatologie Besanc¸on
Psoriasis is a chronic inflammatory immune-mediated skin disease involving endothelial cell
activation and TNF-a secretion both leading to membrane vesiculation. This process leads to
microparticles (MPs) release into the blood stream. Since MPs can initiate deleterious processes
when produced in excess or when carrying pathogenic or inflammatory constituents, our aim was
to investigate the presence of circulating MPs in 52 psoriatic patients and to compare the results
with those of 30 healthy volunteers. Circulating MPs were characterized and quantified using
flow cytometry to identify MPs cell origin, ie derived from platelets (PMPs) or endothelial cells
(EMPs). As expected, most circulating MPs originated from platelets in psoriatic patients and
healthy donors with no significant difference. However, psoriatic patients exhibited higher levels
of EMPs (CD31þ41 EMPs) when compared to the levels found in healthy volunteers. Moreover,
we detected a significantly higher number of circulating MPs smaller than 0.5mm (both
CD31þ41 and CD62Eþ 41 EMPs, and PMPs, Po0.0001, P¼ 0.006 and P¼ 0.007,
respectively) in psoriatic patients than in controls. This is the first study demonstrating the
presence of high levels of circulating EMPs in psoriasis. Our data suggest thus a role for these MPs
in the pathophysiology of psoriasis.
CO 08
Epidermal Langerhans cells mediate constitutive stimulation of skin resident
regulatory T cells (Treg) and thereby control the inadvertent activation of skin
resident effector memory T cells (TRM) in normal human skin
J. Seneschal1,2, R.A. Clark2, J.F. moreau3, A. Taieb1, T.S. Kupper2. 1INSERM U 1035, Universite´
Bordeaux 2, France; 2De´partement de Dermatologie, Brigham and Women’s Hospital, Boston,
MA, Etats-Unis d’Ame´rique; 3Unite´ CNRS UMR 5164, Universite´ Bordeaux 2, France
We recently demonstrated that normal adult human skin contains 20 billion skin-homing,
multifunctional resident memory T cells (TRM). These TRM are specific for antigens previously
encountered through skin, and provide potent protection against future infectious challenge.
Inappropriate activation of this population of TRM in normal skin must be tightly controlled,
though the mechanisms are unknown. Langerhans cells (LC) reside in the epidermis, and it has
long been presumed that their major function is to exit epidermis and migrate to lymph node to
activate naı¨ve T cells to antigens encountered through skin. Their putative interactions with skin
TRM have not been explored. To better understand the relation between LC and TRM in normal
human skin, we carefully extracted both TRM and resident LC from the same normal human
donor. We could readily demonstrate that human LC strongly induced the proliferation of a small
subset of TRM. On further study, these proliferating TRM uniformly reproducibly expressed the
phenotype of Treg., and could block the proliferation of non- Treg TRM. Treg proliferation was
blocked by antibodies to class II MHC, IL-2, and IL-15R. We next explored this phenomenon in
intact normal human skin. By immunofluoresence microscopy, we showed that LC and FoxP3þ
Treg TRM co-localized in epidermis and follicular epithelium, and many of these TregTRM were
positive for the proliferation marker Ki67. These data strongly suggest that LC constitutively
stimulate Treg in normal skin. This stimulation of Treg could be reversed in the presence of foreign
antigen in a dose-dependant fashion, as the addition of C. albicans to LC and TRM led to
diminished Treg proliferation and increased TEM proliferation. These findings establish a novel
immunological role for LC in human skin, allowing for the constitutive maintenance of tolerance,
while also permitting the stimulation of resident immune memory in response to infectious
challenge.
CO 09
Measurement of epidermal and dermal moisture content by 3 Tesla magnetic
resonance imaging after hydration cream application
L. Calzolari, S. Aubry, B. Barbier-Brion, S. Mac-Mary, P. Humbert, B. Kastler. CHU Besanc¸on,
France
The purpose of this prospective study is to quantify T2 relaxation time modifications of epidermis,
outer dermis and inner dermis after application of hydration cream on the calf using T2-mapping
sequence. 20 healthy volunteers were included between May and November 2010. T2 relaxation
time of epidermis, outer dermis and inner dermis were quantified by 3T MRI using a T2-mapping
sequence at different time intervals after hydration cream application: before, at one, three and six
hours after. One complementary MRI study was conducted in the two hands of a subject with a
unilateral lymphoedema with this sequence, compared with results obtained with dielectric
method. T2 relaxation times of normal skin have been determined for the first time at 3 Tesla:
epidermis (34.3 ms), outer dermis (36.8 ms) and inner dermis (39.4 ms). T2 relaxation time of
epidermis is not affected by hydration cream. T2 relaxation time of outer dermis increases non
significantly (Maximum delta at 3 hours¼ 7.2%, P¼ 0.189). T2 relaxation time of inner dermis
increases significantly at 1 and 6 hours (Maximum delta at 1 hour¼27.5%, P¼0.037). The
‘‘lymphoedema’’ study shows a good correlation between the two methods, with an increase of
dermis content in the hand with lymphoedema. These findings can be explained by amphiphilic
cream properties. These first results at 3 Tesla using T2-mapping sequence open new prospects for
MRI as an efficient tool to measure moisture content of the skin. T2-mapping at 3 Tesla could be a
new tool to assess moisture content of the skin and compare hydration creams.
CO 10
Confocal laser scanning microscopy—improving the process of image analysis
B. MARCON1, A. ROUSSELET1, T. LIHOREAU2, JM. SAINTHILLIER3, P. HUMBERT2. 1Institut
Supe´rieur d’Inge´nieurs de Franche Comte´ (ISIFC), Besanc¸on, France; 2Research and Studies
Center on the Integument (CERT), Department of Dermatology, INSERM U645, IFR133, Clinical
Investigation Center (CIC BT506), Besanc¸on University Hospital, France; 3Skinexigence SAS,
CHU Besanc¸on, France
Confocal laser scanning microscopy is a recent non-invasive imaging technique that allows
visualizing different layers of the skin. Nowadays, possibilities of quantifying and understanding
these images are limited. To facilitate analyze and diagnosis, we must develop tools, permitting to
access the visualization of the micro relief, the amount of melanin, the thickness of each layery
Skin aging and other diseases could then be evaluated by this real optical biopsy. This work
present the functionalities added to a 3D reconstruction program, in order to analyze different
skin layers. From the confocal images, we proceed to the characterization of the micro relief, a
quantification of melanin, and finally a calculation of the area and number of papillae at dermal
epidermal interface.
CO 11
Modeling VY flap according to a rigid model. Application to keystone flap
J. Pauchot1, D. Remache2, J. Chambert2, E. Jacquet2. 1Departement of Plastic surgery, CHU
Besanc¸on, F-25030 Besanc¸on, INSERM EA 426814S, IFR133 Unit; 2University of Franche-Comte´,
FEMTO-ST Institut, UMR 6174 CNRS, applied mechanics department, 24 rue e´pitaphe, F-25000
Besanc¸on
INTRODUCTION: The principle of the VY advancement flap is to substitute a rectangular defect
adjacent at the base of the triangular flap for two parallelograms next to each side of the flap.
The height of the parallelogram is then smaller than the dimension of the initial defect and
compatible with direct closure. The aim of this study is to determine the mathematical relation
between the ratio n of the defect before and after the advancement of the VY flap according to a,
the value of the apex angle. The modeling is then applied to Keystone flap. MATERIAL AND
METHOD: A rigid modeling of VY advancement flap is proposed. RESULTS: There is a simple
relation between a and n involving the sinus function. a should be comprised between 20 and
601. By dividing Keystone flap as the association of 3 VY advancement flaps, it is possible to
demonstrate the reduction of the width of the defect around the flap compared to the
advancement of a lonely VY flap. DISCUSSION: About VY flap, in case of low elasticity, a should
decrease to reduce n. About Keystone flap, contrary to its author, it seems better to divide the flap
into 3 VY flaps rather than 2 to explain its advantages. CONCLUSION: Rigid modeling of soft
tissues is probably the simplest mathematical approach of skin design and is critical.
Nevertheless, it can be considered as a first approach of VY flap. A modeling according to
finite elements analysis is also proposed in another work.
CO 12
Optimization of the geometry of V-Y advancement flap carried on the skin in vivo
regarded as a homogeneous hyperelastic tissue
D. Remache1, J. Pauchot2, J. Chambert1, E. Jacquet1. 1University of Franche-Comte´, FEMTO-ST
Institute—UMR CNRS 6174, Department of Applied Mechanics, 24 rue de Epitaphe, 25000
Besanc¸on, France; 2Orthopedic, Traumatology, Plastic Reconstructive and Hand Surgery Unit,
EA 4268I4S IFR133 INSERM, University Hospital of Besanc¸on, Place Saint-Jacques, 25030
Besancon, France
In order to close a wound defect in human skin, a V-Y advancement flap is used. It consists in
replacing the loss of tissue adjacent to the base of the flap into two defects of both sides of the flap
advanced. The geometry of the flap is mainly defined by its apex angle. The aim of the study is to
model the simplified geometry of the V-Y advancement flap and the surrounding field of
mechanical stresses in order to optimize the apex angle of the flap. The skin is considered as a
homogeneous material with isotropic hyperelastic mechanical behavior. The natural tension of
the tissue in vivo is taken into account by applying biaxial tension at the domain boundaries.
The symmetry of the problem allows the modeling of half of the studied area. The V-Y
advancement flap has been simulated using the Ogden model, whose parameters have been
identified from ex vivo experimental data obtained from literature. For different values of the apex
angle of the flap, the force required to suture the flap were predicted by finite elements method.
The confrontation between the evolution curves of the suture length and force predicted versus




Finite element analysis of a pre-sternal keloid
L. Zhao, J. Chambert, D. Remache, E. Jacquet. University of Franche-Comte´, FEMTO-ST
Institute—UMR CNRS 6174, Department of Applied Mechanics, 24 rue de l’Epitaphe, 25000
Besanc¸on, France
Keloids are benign skin tumors common in Asian and African populations. They thrive on the skin
at an existing scar or occur spontaneously in the form of swellings fibrous and branched. They are
located on specific sites and pose aesthetic and psychological problems for patients. Their support
is currently highly empirical, and few solutions are available through lack of knowledge about the
mechanisms involved in their emergence and development. Nevertheless it appears that keloids
result from a combination of genetic, cellular and mechanical factors. The purpose of this study is
to predict the likely directions of extension of a pre-sternal keloid as a function of mechanical
stress field. In the literature it is assumed that a pre-sternal keloid of initially oblong shape evolves
into a claw-like pattern. Based on geometrical data from the bibliography, a finite element
simulation of the skin in vivo in the vicinity of a pre-sternal keloid of oblong shape is performed
with the ANSYS software by assuming a linear elastic behavior. The numerical results are then
post-processed by the MATLAB software to predict the likely direction of extension of the keloid.
Finally, the numerical predictions are compared with experimental results from the literature.
CO 14
Modulation of the epidermal tight junctions with the self -emulsifying
excipient Labrasols
R. Abdayem, S. Callejon, V. Jannin, P. Portes, K. Padois, F. Pirot, F. Demarne, M. Haftek.
Universite´ Lyon 1, EA4169—Normal and pathological functions of the skin barrier, Lyon and
Gattefosse´ SAS, St Priest, France
Tight junctions (TJ) are detected in the normal human epidermis at the stratum granulosum. Their
remnants persist in the deepest layers of the stratum corneum (SC) where they may play a role in
the regulation of corneocyte desquamation. In the living layers, TJ participate in cell polarization
and differentiation but their implication in the barrier function, especially in case of the
SC disruption, is not yet elucidated.
We measured the transepithelial electrical resistance (TEER) on human reconstructed epidermis
treated with molecules known for their capacity to permeate TJ in simple epithelia.
Sodium caprate (C10) and Labrasols were used at non toxic doses, previously defined with MTT
assay. They were applied either in the culture medium of the in vitro reconstructed epidermis or
topically. A progressive decrease of the electrical resistance has been observed during the
24 hours of the systemic treatment, thus indicating the direct modulatory action on TJ. This fall in
the TEER values was more pronounced after topical application of the excipients at doses ten fold
higher that that employed for systemic action, allowing for the SC permeabilization prior to TJ
modulation.
Our results indicate that Labrasols applied to the reconstructed epidermis can permeate TJ in the
SG, just like C10 does. They also suggests that permeabilization of the SC by Labrasols after
topical application is coupled to its power to modulate the TJ, all together resulting in a decrease
of TEER. This demonstrates the potential value of Labrasols, a self-emulsifying excipient which is
non-irritant and very well tolerated clinically, as an enhancer of bioavailability of the molecules
applied through the transcutaneous route.
CO 15
miR-483-3p controls proliferation in wounded keratinocytes
T. Bertero1,2, C. Gastaldi1,2, I. Bourget-Ponzio1,2, B. Mari2,3, P. Barbry2,3, G. Meneguzzi1,2,
G. Ponzio1,2 and R. Rezzonico1. 1INSERM U634, IFR50, Faculte´ de Me´decine, 27 Avenue
Valombrose, F-06107 Nice France, 2Universite´ de Nice Sophia-Antipolis, 28 Avenue Valrose,
F-06103 Nice, France, 3CNRS UMR 6097, IPMC, 660 route des Lucioles, F-06560 Valbonne,
France
The mechanisms that regulate keratinocyte migration and proliferation in wound healing remain
largely unravelled. Increasing evidence suggests that miRNA may play important role in this
process. Using qPCR, laser capture microdissection and in-situ hybridization we showed up-
regulation of miR-483-3p in two distinct models of wound healing: scratch-injured cultures of
human keratinocytes and wounded skin in mice. miR-483-3p accumulation peaks in epithelial
cells at the final stage of the wound closure process, consistent with a role in the arrest of
‘‘healing’’ progression. Using an in vitro wound healing model, videomicroscopy and BrdU
incorporation, we observed that over-expression of miR-483-3p inhibits keratinocyte migration
and proliferation, whereas delivery of anti-miR-483-3p oligonucleotides sustains keratinocyte
proliferation beyond the closure of the wound, compared to irrelevant anti-miR treatment.
Expression profiling of keratinocytes transfected with miR-483-3p identified 39 transcripts
which were both predicted targets of miR-483-3p and down-regulated after miR-483-3p
over-expression. Luciferase reporter assays, Western blot analyses, and silencing by specific
siRNAs finally established that kinase MK2, cell proliferation marker MKI67 and transcription
factor YAP1 are direct targets of miR-483-3p that control keratinocyte proliferation. miR-483-3p
mediated down-regulation of MK2, MKI67 and YAP1 thus represents a novel mechanism
controlling keratinocyte growth arrest at the final steps of reepithelialization.
CO 16
MicroRNA expression profiling during human keratinocytes differentiation
N. Joly-Tonetti, C. Mengardi, J. Koszela, O. Berthier-Vergnes, J. Lamartine. Centre de Ge´ne´tique
et Physiologie Mole´culaires et Cellulaires, CNRS/UCBL UMR5534, Universite´ Claude-Bernard
Lyon I, Universite´ de Lyon, France
MicroRNA form a class of tiny non-coding RNA known as gene post-transcriptional repressor.
They take part in various physiological processes and their deregulation is involved in plenty of
diseases such as cancer. In our laboratory, we started to investigate the role of microRNA during
epidermal differentiation. We use a model of monolayer culture of primary human keratinocytes
where differentiation is activated at confluency by increasing calcium concentration in the
culture medium. That model mimics successively during ten days of culture epidermal basal and
suprabasal layers differentiation states. Expression profiling performed with microfluidic RT-qPCR
(Applied Biosystems) allowed survey of almost 700 microRNA. Our results revealed (i) a
microRNA expression profile specific to keratinocytes (compared with dermal fibroblasts) (ii) a
disproportion of microRNA abundance (5 sequences representing 50% of keratinocyte miRnome,
17 of them 80%) and (iii) a panel of upregulated microRNA during differentiation, shared with
others studies, whereas down-regulated microRNA are specific to each of those studies. We focus
on the role played by several upregulated microRNA during differentiation, more particularly on
miR-23b, a specific marker of granular layer.
CO 17
A novel mutation in CDSN causes peeling skin disease type B in a patient
from Morocco
J. Mazereeuw-Hautier1,2, E.A. Leclerc1, M. Simon1, G. Serre1, N. Jonca1. 1UMR5165/U1056
CNRS-INSERM-Universite´ Toulouse III, ‘‘Diffe´renciation Epidermique et Autoimmunite´ Rhuma-
toı¨de’’, CHU Purpan, Place du Dr Baylac, TSA 40031, F-31059 Toulouse Cedex 9. 2Centre de
Re´fe´rence des Maladies Rares de la Peau, Service de Dermatologie, Hoˆpital Larrey, 24,
Chemin de Pouvourville, TSA 30030, F-31059 Toulouse Cedex 9
Peeling skin diseases (PSD) refer to a group of rare monogenic disorders of cornification. The
genetic basis of the type B inflammatory form of PSD has recently been demonstrated to be an
autosomal recessive nonsense mutation in the gene of corneodesmosin (CDSN), namely p.K59X.
Here, we report a novel CDSN mutation found to cause PSD type B. The proband was an 8-year-
old girl of consanguineous healthy parents, showing superficial peeling all over the body. She had
extremely severe itching and elevated serum IgE level. Examination of a skin biopsy revealed a
strong acanthosis and hypergranulosis. The hyperkeratotic stratum corneum showed large zones
of detachment from the stratum granulosum. DNA sequencing revealed a novel nonsense
mutation in CDSN, p.P252LfsX37. Interestingly, another monogenic disease associated with
nonsense mutations in CDSN has been described, hypotrichosis simplex of the scalp (HSS), which
results from amyloid deposits of truncated CDSN in the dermis of the patient. Here, by
immunohistochemical experiments using two antibodies directed against different regions of
CDSN, we demonstrate that truncated CDSN was totally absent from the skin of our patient.
Hence, our results expand the mutation spectrum of CDSN in PSD type B and contribute to
explain the completely different pathophysiology and disease expression in the two monogenic
diseases caused by mutations in CDSN, HSS and PSD type B.
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The expression of filaggrin, hornerin and filaggrin-2 is decreased in atopic
dermatitis
L. Pellerin13, C. Paul14, J. Henry13, C.-Y. Hsu13, S. Balica14, C. Jean-Descoster5, A.-M.
Schmitt5, G. Serre13, M. Simon13. 1CNRS UMR5165, 2INSERM U1056, 3University of
Toulouse, 4Dept of Dermatology, CHU Toulouse and 5Pierre-Fabre Dermo-Cosmetic, Toulouse,
France
Non-sense mutations in the filaggrin (FLG) gene are a major risk factor for atopic dermatitis (AD).
Two genes encoding proteins highly related to FLG, hornerin (HRNR) and filaggrin-2 (FLG2) are
located in the Epidermal Differentiation Complex where another susceptibility factor has been
found. We have recently shown that similarly to FLG, HRNR is a component of cornified cell
envelopes whereas FLG2 is degraded into free amino acids probably entering the composition of
the natural moisturizing factor. This suggests a possible involvement of these FLG-like proteins in
AD. We therefore analyzed their expression in atopic as compared to normal skin. A cohort of 78
AD patients and 78 matched controls was recruited. Patients and controls were genotyped for the
two most common FLG non-sense mutations. Biopsies were obtained from both lesional and non-
lesional skin of the patients and from corresponding skin area of the controls. Cryosections were
analyzed by immunohistology, and total protein extracts by Western blot with specific antibodies.
FLG mutations were found in 11 patients and 2 controls. The immunohistochemical analysis
showed either absence or abnormal expression patterns of FLG in 63 patients and 16 controls, of
FLG2 in 41 patients and 5 controls, and of HRNR in 69 patients and 6 controls. Quantification of
Western blot signals indicated reduced amount of the three proteins in AD as compared to normal
skin, high in the lesional and less marked in the non-lesional areas. These data strongly suggest
that a decreased expression of FLG-like proteins contributes to the abnormal epidermal barrier
functions of atopic skin.
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In vivo evidence for a bridging role of a collagen V subtype at the
epidermis-dermis interface
C. Bonod-Bidaud1, M. Roulet1 U. Hansen2, A. Elsheikh3, M. Malbouyres1, S. Ricard-Blum4,
C.Faye4, E. Vaganay1 and F. Ruggiero1. 1Institut de Ge´nomique Fonctionnelle de Lyon, ENS-Lyon,
University of Lyon, CNRS UMR 5242, Lyon; 2Institute for Physiological Chemistry and
Pathobiochemistry, Muenster, Germany; 3School of Engineering, Liverpool, UK; 4IBCP, CNRS
UMR 5086 Lyon
Mutations in collagen V genes result in classic Ehlers-Danlos syndrome (EDS), a connective tissue
disorder characterized by skin defects. The fibrillar collagen V assembles into distinct chain
associations. The predominant a1(V)2a2(V) subtype controls collagen fibrillogenesis in tissues.
The a1(V) homotrimer has unknown function. To elucidate its role in vivo, we generated
transgenic mice that overexpress the human a1(V) chain in skin (K14-COL5A1 mice). We showed
that the a1(V) homotrimer is deposited as a thin fibrillar material at the dermal-epidermal
interface and around the hair follicles. Biomechanical assays revealed that the force required to
break skin was greatly increased in transgenic mice and an increase in the number of
hemidesmosomes was observed in transgenic skin compared to wild type. Using surface plasmon
resonance and superparamagnetic immunobeads from mouse skin crude extracts, we
demonstrated that the homotrimer is part of a protein network including the basement membrane
collagen IV and the dermal collagen VI. Together these findings identify the collagen
V homotrimer as a critical component of the epidermis-dermis interface. This bridging role
may explain certain skin defects observed in classic EDS.
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Neuromediators and NGF effects on skin wound healing
J. Che´ret1, C. Le Gall1, N. Lebonvallet1, L. Misery1. Skin neurobiology laboratory, Brest University
Close interactions exist between primary afferent fibers of the peripheral nervous system (PNS)
and skin cells. The PNS may be implicated in the modulation of different skin functions as wound
healing. In order to study this influence, we have incubated explants of human skin that were
injured mechanically (punchs) with different neuropeptides (vasoactive intestinal peptide or VIP,
calcitonin gene-related peptide or CGRP, substance P or SP) and the nerve growth factor (NGF) at
various concentrations, and performed immunohistochemistry at four times of culture (D0, D3,
D7, and D10). Therefore, we studied the effects of these molecules on cell proliferation (Ki-67
incorporation) and on evolution of the ratio between type I and III collagens. NGF and these
neurotransmitters, which are physiologically secreted by sensory nerves endings in the skin,
increased type I and III collagens expression levels together with proliferation of fibroblasts,
according to concentrations and incubation times, particularly between the 3rd and 7th day of
culture (proliferation phase). The most potent concentrations for each tested molecules, were the
lowest concentration, corresponding to the physiological concentrations. Thus, the PNS seems
promote wound healing through NGF and neurotransmitters. In the future, we will study the
influence of the nervous system on degradative enzymes of extracellular matrix implicated in the
fibroblasts proliferation and migration and in the collagen degradation allowing a ratio between
type I and III collagen in favor of collagen I.
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Expression of neuroserpin, a serine-protease inhibitor, in the skin
J. Che´ret1, C. Le Gall1, N. Lebonvallet1, L. Misery1. Laboratoire de Neurobiologie Cutane´e,
Universite´ de Brest, Brest, France
Since several years it has been becoming clear that serine proteases and their specific inhibitors,
the serine protease inhibitors (SERPINs) are implicated in a number of physiological and
pathological events in the skin. In particular, the fibrinolytic system and its most known inhibitor,
the plasminogen activator inhibitor-1 (PAI-1) are known to be involved in physiological and
pathological wound healing, in the pathogenesis of skin fibrosis and in invasion and metastatic
spread of melanoma cells. Neuroserpin (NSP), a member of the SERPIN superfamily, could be
able to inhibit this system. Its expression, firstly described in the central nervous system, was also
detected in different organs such as pancreas, heart, kidney and testis. We investigated its
expression in human skin. The mRNA of NSP was detected by RT-PCR and the expression of the
protein was revealed by Western blot in human skin. The expression of NSP was confirmed by
immunohistochemistry and NSP was determined to be only present in the dermis. The role of this
SERPIN in skin physiology and physiopathology remains to be determined. As PAI-1, NSP may
have a role in wound healing, dermis fibrosis or tumoral progression. In particular, we will focus
our attention on its implication in wound healing.
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Differential expression of elastic fibers components in Williams-Beuren skin
fibroblasts
Romain Debret1, Isabelle Rouvet2, and Pascal Sommer1. 1IBCP, DyHTIT, FRE 3310,
Lyon, France; 2CBC Biotech, HCL, Lyon, France
We previously reported that a cutis laxa caused by a fibulin-5 mutation, a protein necessary for
elastic fibers assembly, was accompanied by modulation of other elastic fibers-related partners’
expression. To broaden this concept of cross-regulated genes, we considered here skin fibroblasts
from another inherited disorder characterized by a premature elastic fibers loss. The Williams-
Beuren syndrome consists in a microdeletion in the long arm of the chromosome 7 encompassing
the gene coding for elastin. The loss of one allele for the elastin gene results in strong
cardiovascular defects and a drop in dermal elastic fibers content has been reported.
Williams-Beuren skin fibroblasts were isolated from biopsies over ten individuals and compared
with ten age and gender-match healthy strains. Cells were cultured as post-confluent monolayers
to induce elastic fibers components expression. Total RNA were extracted, and mRNAs coding for
lysyl oxidase (LOX), lysyl oxidase-like-1(LOXL1), elastin (ELN), fibrillin-1 (FBN1), fibulin-5
(FBLN5) and microfibril-associated glycoprotein-1 (MAGP1) were analyzed by real-time RT-PCR.
Williams-Beuren-related changes in gene expression were significant for ELN, FBN1, FBLN5 and
MAGP1. Even if the mechanism remains to be elucidated, these results strengthen the hypothesis
of a cross-regulation between elastic fibers-related genes.
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Interest of dermal substitutes in oncology. About 11 cases
J. Pauchot1, C. Laveaux1, G. Lasserre1, G. Rollin2, S. Mac3, A. Grumblat4, Y. Tropet1.
1Department of Plastic surgery, CHU Besanc¸on, 2INSERM EA 426814S unit, IFR133,
CHU Besanc¸on, 3Skinexigence, Besanc¸on, 4CAMSP, CHU Besanc¸on
INTRODUCTION: Dermal substitutes (DS) are routinely used in burned patients. They can also
be used in oncology, especially to avoid flaps (bridge phenomenon). We report our experience
about 11 cases. MATERIAL AND METHOD: 11 patients have been treated with DS (3
IntegrasDL, 8 Matriderms1 mm) for melanoma (3 cases), squamous cell carcinoma (1 case),
basal cell carcinoma (1 case), giant congenital naevus (1 case), dermatofibrosarcoma protuberans
(2 cases) and to reduce sequellae of forearm free flap raised for face oncologic defect (3 cases).
RESULTS: 1 complete failure, 2 partial failures without complementary surgery needed among the
3 first DS applied. In these cases, DS were applied without negative pressure therapy (NPT) and
with delayed skin graft (2 steps procedure). There were 8 successes with immediate skin graft and
NPT in 7 cases. DISCUSSION: DS are well indicated for oncological defects: patients are often
aged and have often been operated before. The possibility to treat with a one-step procedure
(excision, DS and split thickness skin graft in the same time) is advantageous. Moreover, there is a
low morbidity, especially in case of failure or when a complementary excision is required and the
early detection of recurrence is easy. The one-step procedure associated with negative pressure
therapy optimizes the rate of success. CONCLUSION: DS present many advantages for the
treatment of oncological defects. Nevertheless, the used of DS is limited because of the lack of
financial support in many countries.
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Study of GNAQ as a candidate gene in human pigmentation and in
predisposition of melanoma
A. Bourillon1, H.H. Hu1, V. Descamps2, N. Dupin3, P. Saiag4, P. Wolkenstein5, S. Aractingi6,
C. Lebbe7, B. Grandchamp1, N. Basset-Seguin7, N. Soufir1. 1Laboratoire de Biochimie
Hormonale et Ge´ne´tique, Hoˆpital Bichat Claude Bernard, APHP; Centre de Recherche Sur la
Peau, Inserm U976, Universite´ Paris 7, Paris, France. 2Service de Dermatologie, Hoˆpital Bichat
Claude Bernard, APHP; Universite´ Paris 7, Paris, France. 3Service de Dermatologie, Hoˆpital
Tarnier, APHP; Universite´ Paris 5, Paris, France. 4Service de Dermatologie, Hoˆpital Ambroise
Pare´, APHP; Universite´ Paris Ouest, Boulogne Billancourt, France. 5Service de Dermatologie,
Hoˆpital Henri Mondor, APHP; Universite´ Paris 12, Cre´teil, France. 6Service de Dermatologie,
Hoˆpital Tenon, APHP; Universite´ Paris 6, France. 7Service de Dermatologie, Hoˆpital Saint Louis,
APHP; Universite´ Paris 7, Paris, France
Activating mutations of the GNAQ oncogene give rise to an hyperpigmented phenotype in mice.
In addition, somatic mutations have been characterized in blue naevi (83%) and ocular
melanoma (46%). Moreover, a functional variant of GNAQ promoter (695/694 GC4TT) is
associated to cardiac insufficiency. In this study, we investigated whether this variant had also an
impact on human pigmentation and melanoma risk, and whether constitutional GNAQ mutations
were implicated in predisposition to familial melanoma. Seven hundred and eighty five
melanoma cases and 435 controls without melanoma were genotyped for the GNAQ promoter.
The effect of this variant on melanoma risk melanoma and pigmentation characteristics (eyes and
hair colours, skin type, nevi count), was assessed using exact Fisher test and Odd ratio (OR)
calculation. Moreover; constitutional GNAQ mutations were researched by sequencing 105
patients having a familial history of melanoma (of whom 15 with one person is affected by ocular
melanoma uvea). The GNAQ promoter polymorphism was associated to skin type
(P-value¼5E03; OR¼ 1.50 [1.29–1.75]), and moderately associated to nevi count
(P-value¼0.023; OR¼ 1.23 [1.04–1.45]), and to hair colour (P-value¼ 0.038). There was no
association with melanoma risk (P-value¼0.61). Interestingly, a GNAQ missense mutation
(c.494 A4G p.D165G), with potentially a functional impact (SIFT) was detected in a familial
melanoma case (2 cases), the patient having a skin type 4 and more than 100 nevi. Our study
suggests that GNAQ may have an impact to pigmentation of human skin and to UV radiations
response. GNAQ constitutional mutations don’t frequently seem implicated in melanoma
predisposition. A functional study of the GNAQ variant is currently being performed





Comparative transcriptomal profiling of Merkel cells and Merkel cell
carcinoma cells by microarray
N. Coquart1, N. Lebonvallet1, C. Le Gall-Ianotto1, A. Mogha2, A. Fautrel2, B. Dreno3, M.D.
Galibert2, L. Misery1. 1Laboratoire de Neurobiologie Cutane´e, Universite´ de Brest, Brest, France,
2UMR CNRS 6061, Universite´ de Rennes 1, Rennes, France, 3Service de Dermatologie,
CHU Nantes
Merkel cells (MC) are neuroendocrine cells of the epidermis, which can undergo transformations,
leading to Merkel cell carcinoma (MCC). In order to understand the pathogenesis of MCC, we
studied the transcriptome of normal and tumoral MC. We studied the expression profile of
oncogenes in cancerous MC compared with normal MC. We performed transcriptional profiling
with cDNA microarrays (1503 cDNA probes). Briefly, we isolated MC from normal facial skin,
and cells from a MCC. There was no MCV genes in MCC cells. RNA was extracted and amplified
using a PCR based amplification method (SuperAmps) (Miltenyi Biotec GnbH, Bergisch
Gladbach, Germany). mRNAs derived from normal and cancerous MC were coupled with 2
different fluorophores and hybridized on a chip. A total of 3 hybridizations were performed. A
scanner standardized data. From the 1,503 available genes, 98 were up-regulated and 2 down-
regulated in cancer cells by comparison with normal cells. In our study, over- or under-expressed
genes encode for proteins involved in different mechanisms: 52 in metabolism, 15 in transcription
and signal transduction, 15 as ligands, receptors and surface markers, 11 in cell cycle and DNA
repair, 9 in apoptosis and stress, 8 as structural proteins, 6 as carriers, 3 as cytokines, and 2 as
hormonal growth factors. Some of these genes had already been discussed in the pathogenesis of
MCC: VEGF, c-Kit, Pokemon, NCAM, and KI67. Others were not yet suspected. The encoded
proteins are involved at different levels and then in different oncogenic pathways: stress markers,
cellular machinery, mechanisms of pathogenicity and host defense against the tumor. Our
approach provides many useful informations in understanding of the MCC. Our work is the first
comparative study between normal and cancerous MC. We are studying the transcriptome of 4
MCC containing the MCV compared with normal MC. The different pathways highlighted may
represent a source of potential targets for cancer therapy.
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Descriptive and functional study of miRNAs in multistage skin carcinogenesis
C. Gastaldi1,2, T. Bertero1,2, I. Bourget-Ponzio1,2, B. Mari2,3, P. Barbry2,3, G. Meneguzzi1,2,
G. Ponzio1,2 and R. Rezzonico1. 1INSERM U634, IFR50, Faculte´ de Me´decine, 27 Avenue
Valombrose, F-06107 Nice France, 2Universite´ de Nice Sophia-Antipolis, 28 Avenue Valrose,
F-06103 Nice, France, 3CNRS UMR 6097, IPMC, 660 route des Lucioles, F-06560 Valbonne,
France
The aim of this project is to identify the miRNA signature associated with the development of
cutaneous squamous cell carcinomas (SCC), and to determine the role of miRNAs candidates in
such a process using gain- and loss-of-function approaches. We used a multihit/promotion model
of skin tumorigenesis consisting in two carcinogen (7,12-dimethylbenz[a]anthracene) genetic
hits, followed by repetitive applications of a tumor promoter (12-O-tetradecanoyl phorbol
13-acetate). The miRNA profile corresponding to different stages of tumor development
(hyperplastic skin, papillomas, SCC) was analyzed by high throughput sequencing and showed
fifty miRNAs whose expression is significantly altered during tumorigenesis. We focused our
attention on miR-193b, miR-378 and miR-708, that are downregulated during tumor progression.
We showed that ectopic expression of these miRNAs in tumor cell lines established from tumors
generated in mice, affects cell growth, suggesting that these miRNAs are tumor suppressors. To
clarify their mode of action, we undertook the identification of their target genes through
transcriptome analysis of cells overexpressing these miRNAs. Currently, we are validating some of
the putative targets using luciferase reporter vectors and we are assessing their protein expression
in models of normal and transformed keratinocytes.
CO 27
Cross-talks between MC1R and EGFR/ERK signaling pathways
P. Henri1, A. Guezennec2, C. Poume`s2, P.E. Stoebner1, J. Martinez1, L. Meunier1. UMR-CNRS
5247 Montpellier1, L’OREAL R&D, Neuilly-sur-Seine2
UVA radiations are potent inducers of reactive oxygen species (ROS). Melanocortin type 1
receptor (MC1R) is a G protein-coupled receptor (GPCR) and its activation by a-MSH stimulates
cAMP synthesis. MC1R expression may be induced on keratinocytes after UV exposure.
We demonstrated that transfection of MC1R in HaCaT cells (HaCaT-MC1R) leads to a decrease of
UVA-induced ROS production. We demonstrated that treatment of HaCaT-MC1R cells with an
EGFR inhibitor (PD153035) or with an MEK1 inhibitor (PD98059) restored the ability of HaCaT-
MC1R cells to produce ROS after UVA exposure. These inhibitors had no effects on HaCaT cells
transfected by the non-functional R151C gene (HaCaT-R151C). The cAMP production induced by
a-MSH was reduced after treatment of HaCaT-MC1R cells with PD153035 or PD98059.
However, these inhibitors had no effects on HaCaT-R151C cells. Similarly, EGFR and ERK
inhibition had no effects on cAMP production induced by forskolin. Incubation of HaCaT-MC1R
cells with EGF resulted in an increased cAMP production. Western-blot analyses on membrane
extracts demonstrated that there was an increased EGFR phosphorylation (Tyr1068) in HaCaT-
MC1R cells. In conclusion, the regulation of UVA-induced oxidative stress in MC1R transfected
HaCaT cells might depend on cross-talks between MC1R and EGFR/ERK signaling pathways.
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Antibodies to Merkel cell polyomavirus T antigen in patients with Merkel
cell carcinoma
Samimi M., Touze´ A., Laude H., Fleury M., Le Bidre E., Carlotti A., Maubec E., Aubin F., Avril
M.F., Rozenberg F., Tognon M., Guyetant S., Lorette G., Coursaget P. Inserm U618 & Universite´
Franc¸ois Rabelais & CHRU Trousseau, Tours; Assistance Publique des Hoˆpitaux de Paris, Hoˆpital
Cochin & Hoˆpital Bichat, & Universite´ Rene´ Descartes, Paris; CHR d’Orle´ans, Orle´ans;
Universite´ de Franche Comte´, EA3181, & CHRU, Besanc¸on, France; University of Ferrara,
Ferrara, Italy
Merkel cell polyomavirus (MCV) was identified recently and is thought to be the etiological agent
of most Merkel cell carcinomas (MCC).
In this study, we investigated MCC patients and controls for the presence of antibodies against the
first 78 amino acids of the large tumor-associated antigen (T-Ag) of MCV which has recently been
shown to be reactive with serum from MCC patients (Paulson et al., 2010). MCV T-Ag antibodies
were detected in 0.9% of controls (n¼219) and in 48% of MCC patients (n¼75).
These antibodies were detected in 46% of MCC patients at or near the time of diagnosis, in only
17% of samples taken more than 12 months after diagnosis from patients with no recurrence, and
in 74% at the time of recurrence in patients with recurrence. The detection of T-Ag antibodies was
not correlated with the detection of high antibody levels against the major capsid protein (VP1),
nor with the tumour viral load, but was correlated with the size of the tumor.
MCV T-Ag antibodies are detected almost exclusively in MCC patients, confirming the association
between MCV infection and MCC. The findings also indicated that detection of these antibodies is
correlated with the size of the tumor, and that patients with recurrence are frequently positive,
with high antibody titers, suggesting that this serologic marker may serve as a tumor marker.
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Melanoma cell resistance to cisplatin mediated by the organic anion transporting
polypeptides coincides with a depletion of glutathione and a low activity of
protein kinaseC
F. Silvy, D. Lombardo, P. Verrando. INSERM UMR911, Melanoma Research team, University of
the Me´diterrane´e - 27, Bd Jean Moulin 13385 MARSEILLE, France
Metastatic melanoma cells (MMC) exhibit a strong resistance to conventional therapies. We
report a new mechanism for MMC resistance to the chemotherapeutic agent cisplatin (CisPt) that
involves influx transporters of the organic anion transporting polypeptides (OATP)/SLCO family.
In several MMC lines, triggering OATP activity by various organic anions leads to a common
reversal signal (B20–80%) of the cell death induced in trans by 25mM (EC50) CisPt. The signal
coincides with a fast (2–4 hours) depletion by B50% of the intracellular reduced glutathione
(GSHi). It can be reversed by challenging the cells with a GSH permeant analogue. CisPt alone
lowers GSHi levels only by 24 hours, as a consequence of cell death. Inhibition of g-glutamyl-
cysteine synthase results in a slow decrease of GSHi level, indicating that the enzyme is not a
primary mediator of the OATP signal. Inhibition of ABCC/MRP transporter activities do not impair
the signal, suggesting they are not involved in the fast GSHi exclusion. Impediment of ERK-, p38-
and PI3-kinase pathways as well as a stimulation of adenylate cyclase do not affect the OATP
signal, contrary to a stimulation of protein kinase C. In summary, OATP activity generates a
survival signal to the cell death mediated by CisPt that coincides with a fast depletion of GSHi
(probably by OATPs themselves) and that involves protein kinase C. Thus, OATP could
participate in trans in MMC resistance to chemotherapeutic agents, beside the role played in cis
by the ABC transporters.
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Development of a hairless mouse model for lewisite-induced skin injuries
N. Nguon, C. Cle´ry-Barraud, V. Vallet, S. Mouret, J. Wartelle, C. Sentenac, M. Bertoni, D.
Coulon, F. Dorandeu I. Boudry. Institut de Recherche Biome´dicale des Arme´es—Antenne La
Tronche—De´partement de Toxicologie et Risques chimiques—Unite´ de Bruˆlure Chimique
Purpose: Lewisite (L) is a potent warfare arsenical vesicant known to cause skin lesions,
from erythema to vesications. L exposure remains possible in terrorist or accidental scenarios. The
cutaneous toxicity of L is not fully elucidated and the antidote, the British Anti-Lewisite, is not
without drawbacks. The aim of the present study was to better characterize the effect of L-induced
skin injuries in the euthymic SKH-1 hairless mouse. Methods: The dorsal skin of mice was
exposed for 8 minutes to saturated L vapour using a vapour cup. Paraclinical data were obtained
for up to 21 days post-exposure using non invasive bioengineering techniques (wound area
measurements, skin colour, transepidermal water loss and biomechanical skin properties)
allowing to quantify the evolution of the cutaneous symptoms. Histopathology was also
performed on damaged areas. Results: Within 1 hour post exposure, the typical symptoms of
L-induced skin injuries were observed including light erythema then important œdema. Necrosis
was already visible at D1. the lesions rapidly progressed and blood scabs were well formed at D2.
Histopathological changes were also noted with a marked cutaneous inflammatory response
in dermis. Transepidermal water loss increased as soon as D1 and was maximal at D4. This
indicated a quick disruption in skin barrier function that progressively seemed to be restored at
D21. Mechanical properties were still altered in exposed skin at D14. These data support the use
of the SKH-1 mouse model as an initial model to evaluate various treatment candidates.
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Solid lipid nanoparticles suspension versus commercial solutions for dermal
delivery of minoxidil
K. Padois, C. Cantie´ni, V. Bertholle, F. Pirot, M. Haftek, F. Falson. Univ. Lyon 1, EA 4169
‘‘Fonctions normales et pathologiques de la barrie`re cutane´e’’—ISPB - 8, avenue Rockefeller,
69373 Lyon cedex 08, France
Androgenic alopecia is a common form of hair loss. Minoxidil is widely used for the local treatment of
androgenic alopecia. Commercial products containing minoxidil are usually solutions with high
percentage of ethyl alcohol and/or propylene glycol. Twice-daily applications are recommended as
proper use. However, repeated applications of products based on the solvents designed to break the
epidermal barrier lead to severe adverse effects. Therefore, new dermatological formulations of
minoxidil, free of organic solvents, are needed to minimize adverse effects and optimize the treatment
androgenic alopecia.
Solid lipid nanoparticles (SLN) are composed of solid lipid cores stabilized by surfactant(s) in water
suspension. The use of physiological lipids in SLN formulations has a great advantage in terms of
toxicity. SLN have been largely reported as possible carriers for drug delivery through the skin.
In the present work, a new SLN suspension made of semi-synthetic triglycerides stabilized with a mixture of
surfactants was prepared. The SLN were loaded with 5% of minoxidil. These systems were characterized
for particle size (D200nm), pH (D6.5) and the drug content. Ex vivo skin penetration studies were
performed using Franz diffusion cells and pig ear skin. Ex vivo skin corrosion studies were done using a
method derived from the Corrositexs test. Using these approaches, SLN suspensions were compared to
commercial minoxidil solutions. SLN suspensions proved to be as efficient as commercial solutions in
terms of skin penetration. Commercial solutions presented a marked corrosive potential whereas SLN were
devoid of such side-effects. Minoxidil in SLN suspensions could constitute a promising formulation for hair
loss treatment.
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Effects of an uniaxial mechanical tension in an in vitro dermal wound healing
model
G Rolin1,2,4,5,6, D Binda1,4,5,6, M Tissot1,2,4,6, H Tauzin1,2,3,6, S Robin3, P Saas1,2,4,6, P Muret1,5,6,
P Humbert1,2,5,6. 1Inserm UMR 645 Engineering and Cutaneous Biology Team, 2Univ Franche-
Comte´, Besanc¸on, France, 3Bioexigence, Besanc¸on, France, 4Clinical Investigation Center
(CIC-BT 506 and CIC-IT 808), CHU, Besanc¸on, France, 5Univ Hospit of Besanc¸on, F-25000
Besanc¸on, France, 6IFR 133, Besanc¸on, France
Dermal fibroblasts have a key role in skin wound healing. Indeed, since the inflammatory phase, they are
recruited into the wound space where they deposit and remodel a neo-matrix, by synthesizing constitutive
molecules of extracellular matrix (ECM) as well as remodelling enzymes (MMP’s) and their inhibitors
(TIMP’s). A well regulated balance between synthesis and degradation takes place, leading to the skin
renewal. Sometimes, this balance inclines on the side of degradation leading to the absence or the delay of
wound healing: this is the case of venous leg ulcer. Actually, in this pathology, the inflammatory phase
persists and is associated with senescent fibroblasts whom capacity to proliferate and synthesize are
diminished, compared to safe fibroblasts. Bibliography has shown that local mechanical constraint could
modulate the phenotype of dermal fibroblasts. So, we postulated on the potential beneficial effect of
mechanical tension on wound healing. In this study, a cyclic uniaxial mechanical tension was applied to
an in vitromodel of dermal wound healing. The strain (10%, 1 Hz) was applied parallel to the orientation of
the wound during 96 hours with the Flexcell F4000T system. Kinetics of wound filling was established
compared to an unloaded control. Moreover, the effect of this tension on the synthesis of Procollagen I,
MMP-1 and TIMP-1, was quantitatively assessed. Results do not show any deleterious effect of mechanical
tension on wound filling. Morphologically, fibroblasts align themselves perpendicular to the tension axis.
Procollagen I and TIMP-1 synthesis significantly increase under tension (respectively 40 and 70% at
96 hours) whereas MMP-1 synthesis significantly decreases throughout time of culture. In conclusion,
the application in this model of dermal wound healing of a cyclic mechanical tension applied parallel to
the wound allowed us to orientate the synthetic phenotype of fibroblasts on the side of the matrix
accumulation. This orientation could constitute a useful tool to counteract the persistence of cutaneous
pathologies which do not heal spontaneously, such as venous leg ulcers.
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Blastic plasmacytoid dendritic cell neoplasm, clinical and biological data
from a French series of 51 cases
Francine Garnache Ottou, Sabeha Biichle, Fany Angelot, Franck Trimoreau, Estelle Seilles,
Franc¸oise Schillinger, Ve´ronique Salaun, Christine Arnoulet, Bernard Drenou, Jean Claude
Capiod, Pascal Sossoy, Liliana Vila, Richard Garand, Christophe Roumier, Michel Ticchioni,
Alessandra Rosenthal, Franck Lellouche, Pascale Lepelley, Marc Maynadie, Emilienne Kuhlein,
Sylvie Daliphard, Veronique Harrivel, Adriana Pleisia, Lucille Baseggio, Franc¸oise Solly,
Elizabeth Macintyre, Marie-Christine Jacob, Eve Puzenat, Franc¸ois Aubin, Eric Deconinck,
Philippe Saas. Inserm U645, Universite´ de Franche-Comte´, EFS Bourgogne Franche-Comte´,
IFR133, 1 Bd Fleming, BP 1937, 25020 Besanc¸on cedex
Since its low incidence and its recent discover, CD4þ CD56þ neoplams or Blastic plasmacytoid
dendritic cell neoplasm (BPDCN) is still difficult to diagnose. BPDCN presents a rapid and aggressive
clinical course, it is therefore important to identify and diagnose it accurately. Its clinical presentation is
relatively homogeneous with a very prevalent cutaneous localisation which can be isolated or disseminated
and which lacks of a clear topographical and morphological pattern. We have developed a French network
to recruit new data and biological materials from BPDCN patients. Fifty one new cases have been included
and clinical and biological data of these cases are presented. In the large majority, the population consisted
of males, median age seventy five, and had very prevalent (87%) skin lesions which were described. Of
note there were seven cases of young people. In almost all cases anatomopathology confirmation was
obtained. Morphologies were rather heterogeneous and not always typical. Cytogenetics features show 11
normal karyotypes and 20 abnormal ones including thirteen complex abnormalities. Molecular
rearrangement evaluation of B and T cells receptors found a TCRg rearrangement in only 2 cases. We
have focused mainly on BPDCN phenotype: one or more lineage markers (CD33, CD13, CD7, CD2, CD5,
CD22) are found in about 50% of the cases showing that to clearly differentiate BPDCN from other acute
leukemia and in particular immature leukemia or myeloid leukemia with cutaneous presentation, we need
specific pDC lineage markers. We have evaluated by flow cytometry CD123, CD304, CD303, TCL1 and
ILT7 expression on 19 BPDCN and 113 non-pDC leukemia in order to enable biologists to refine the
difficult diagnosis of BPDCN. The treatment of this leukemia is curently not codified. We will present data
from our series and this will be a first step towards providing ‘‘guidelines’’ for the treatment of this
aggressive leukemia in the future.
CO 34
Matrix therapy and RGTA-based regenerative medicine: from fundamentals
to clinics, the bench to bedside challenge
Heparane sulfates (HS) are key elements of the extracellular matrix (ECM), which store and protect
various cell communication peptides (CCP). HS play a key role in tissue homeostasis, by modulating
the bioavailability of CCP. As such, they control the cell migration and differentiation events required
for wound healing processes. After a tissue injury, the cells and surrounding ECM are destroyed. CCPs
synthesized by inflammatory and circulating cells can then promote tissue repair, but with a loss of
tissue quality, leaving traces, scars or fibroses.
We have engineered biodegradable nano-polymers mimicking the HS. They bind to the structure
proteins of the damaged ECM, and to the CCP produced by healthy neighboring cells, thereby
restoring the ECM microenvironment and tissue homeostasis. This matrix therapy approach has
considerably improved the quality of wound healing in various animal models. Our HS mimetics
have therefore been named RGTA, for ReGeneraTing Agents.
The RGTA technology has been validated in over 80 published preclinical studies. One molecule has
been specifically developed to treat chronic wound ulcers, and has obtained its marketing
authorization under the name of CACIPLIQ20, in Europe an in other parts of the world. A few
thousand patients in therapeutic failure with non-healing ulcers have ben successfully treated, and
several clinical trials are ongoing. Another ophthalmologic RGTA formulation, named CACICOL20, is
also on the market and under further clinical trials. Several other RGTAs are being developed to treat
other tissue disorders.
This underlines the potential of GAGs as a new therapeutic class in the field of regenerative medicine.
CO 35
Regulation of melanoma spheroids invasiveness by the proprotein convertases
activity
Lalou C., Scamuffa N., Tassou N., Al-Daccak R., Basset-Seguin, Calvo F., Khatib A.M. INSERM U
1029, Universite´ Bordeaux-1; INSERM UMRs 940, Hoˆpital St Louis, Paris
Melanoma contains a variety of cancer cells subpopulations of which many cells present stem cell-
like properties. Previously, using the sphere-formation assay as a stem cell-like model, we found that
the acquisition of the spheroids phenotype by melanoma cells is associated with their acquisition of
more aggressive phenotype. In this study, we evaluated the importance of the proprotein convertases
(PCs), proteases involved in the proteolytic activation of a wide range of proteins (growth factors,
adhesion molecules, MMPs etc.) in melanoma spheroids phenotype. We found that inhibition of PCs
activity in melanoma cells following the expression in a stable manner of the general inhibitor of PCs
(a1-PDX), delayed significantly their ability to form spheroids, and inhibited their invasiveness/
migration and proliferation. Analysis of spheroids melanoma cells revealed the presence of the
convertases furin, PC5, PACE4 and PC7 that were affected by a1-PDX expression and by
the cell-aggregation in spheres. Taken together, these data highlighted the importance of PCs in the
acquisition of spheroids phenotype by melanoma cells and suggest the use of PCs inhibitors in
melanoma therapy.
P 01
Pigmentation cutane´e bleute´e induite par la minocycline: evaluation comparative
de la microscopie confocale et des me´thodes biome´trologiques colorime´triques
F. FANIAN1, T. LIHOREAU1, G. PELLACANI2, P. HUMBERT1,3,4. 1Centre d’Etudes et de
Recherche sur le Te´gument (CERT), Service de Dermatologie, Centre hospitalier universitaire,
Besanc¸on, 2Service de Dermatologie, Universite´ de Modena et Reggio Emilia, Italy, 3Universite´
de Franche-Comte´, 4Inserm U645, IFR133, F-25030 Besanc¸on cedex, France
Skin pigmentation is a complication of long-term minocycline therapy. It is not very common and today the
diagnosis is only confirmed with histopathologic evaluation. Nowadays, the development of non-invasive
diagnostic technologies can help us to carry out a fast diagnosis with good acceptance of the patient. The
objective of this study is to compare the presence of pigmentation as the complication of long-term
minocycline consumption, with 5 different methods (All measures repeated 6 times in each area).
A 65 years old female patient, known case of Acne rosacea since age of 28 received minocycline 100mg
per day alternatively for 20 years. She presented a blue/gray pigmentation on her face, specially on the
cheeks. She was evaluated by confocal microscopy, colorimetry2, mexametry2, dermoscopy, SSA1s
Software and histopathologic study.
Confocal microscopy shows multiple pigmentations in keratinocytes and also in dermis within a few
melanophages scattered in the dermis. Mexametry revealed mean value of melanin index for 6 measures
on affected site with result of 244.83±52.93 comparing with 179.88±23.65 on the normal skin of same
patient (Po0.003). The three coordinates of CIELAB (L, a, b) in Chromametry on the affected zone were
84.79±21(0¼black through 100¼white) for the lightness of the color, 70.39±42.24 for its position
between red/magenta and green (negative values indicate green while positive values indicate magenta)
and 70.21±42.51 for the position between yellow and blue (negative values indicate blue and positive
values indicate yellow); these results are to be compared with those on the normal skin, respectively
58.04±1.23, 16.07±1.95 and 14.05±1.04. The result of the Dermoscopy, Histopathologic study and SSA
analysis will be added in the full text report.
Confocal microscopy can be a suitable device for non-invasive diagnosis of dyspigmentation of the skin. In
addition Mexameter which describe the light absorption of specific wavelength by melanin can also be
used as a quantitative evaluation in this regard. Colorimetry will be more helpful to differentiate the
dyspigmentations from the hyperpigmentation of the normal skin due to its color tendency.




Cutaneous absorption of caffeine with an apparatus allowing the control of
environmental conditions
Y. Lboutounne1,2, Ph. Humbert1,2,3, J. Silva1,2, L. Pazart2, M. Be´rard4, P. Muret1,4. 1UMR645,
2INSERM Clinical Investigation Center, 3Department of Dermatology, 4Clinical Pharmacology,
Besanc¸on University Hospital
Introduction: Environmental temperature and humidity are able to influence cutaneous
absorption of molecules (with toxic, therapeutics, cosmetics interesty) including caffeine. There
is currently no apparatus allowing the control of these factors. We describe an apparatus for this
control while observing percutaneous absorption of caffeine. Materials and Methods: The
apparatus consists of a sealed chamber where five Franz diffusion cell are fixed. Temperature
(T 1C) is regulated by a water bath, and humidity (%HR) by salt saturated solutions. Six conditions
were reproduced, four by combining two T 1C (26 and 42 1C) with two %HR (25 and 70%), one in
occlusion and one at T 1C and %HR of laboratory. Caffeine ethanol/water (1:1, v/v) solution was
deposited on discs of human skin. Samples of receptor fluid were collected at different time on
24 hours and were dosed using a validated HPLC method. Results: At 26 1C, an increase from
25%HR to 70%HR leads to an increase of cutaneous absorption of caffeine from 3.09±0.37 to
11.88±2.37mg/cm2 (P¼ 0.004). At 25%HR, an increase from 26 to 42 1C, leads to an increase
from 3.09±0.37 to 6.55±1.57 mg/cm2 (P¼ 0.028). In occlusion and in laboratory conditions,
caffeine absorption is 9.35±1.04 and 2.73±0.37 mg/cm2, respectively. Conclusion:
This apparatus allows recreating environmental realists situations of skin exposure to chemicals.
This study highlights a preponderant role of humidity and temperature on skin absorption of
caffeine.
P 03
High-yield differentiation of human adult skin-derived precursors into neurons
Nicolas Lebonvallet1, Nicholas Boulais1, Christelle Le Gall1, Ulysse Pereira1, Christine
Jeanmaire2, Louis Danoux2, Gilles Pauly2, Laurent Misery1. 1Universite´ de Bretagne Occidentale,
laboratoire de neurobiologie cutane´e, Brest; 2Laboratoires Se´robiologiques, Division de COGNIS
France, Pulnoy
To obtain a high yield of neurons from stem cells, adult human abdominal skin stem cells were
cultured in a defined serum-free medium containing FGF, EGF, LIF and a cocktail for neurosphere
culture. Stem cells were floating in spheres and were maintained in culture for four months or
more. They expressed nestin and Oct4 (self-renewal and pluripotency marker) and were
proliferative. To differentiate them in neuronal cells, we have used a defined medium containing
specific growth factors: NGF, NT3, BDNF, db-AMPc and retinoic acid. Neurons were identified
in the culture, by immunostaining of PGP9.5 (a pan-neuronal marker) and neuro-filaments (NF).
After 30 days of culture, 78% of the cells expressed PGP9.5 and 71% NF. Furthermore 43% of
cells were labelled with FM1–43, demonstrating the presence of endocytic vesicles. Stain was
persistent and granular. In addition, we have appraised the pluripotency of these adult human
abdominal skin stem cells and induced a specific differentiation into adipocytes using medium
containing rosiglitazone.
The obtained adipocytes have been revealed by specific Oil-red-O staining. In conclusion, we
have developed and optimised a technique to obtain from stem cells of adult human abdominal
skin, high numbers of functional and specific cellular types, such as neurons or adipocytes;
available for tissue engineering.
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A technological platform for cutaneous exploration in dermocosmetic: the
histology, confocal microscopy, 2D/3D and virtual imaging
G. Pauly, M.D. Vazquez-Ducheˆne, D. Gauche´, C. Jeanmaire, L. Danoux, O. Freis and
A. Rathjens. Laboratoires Se´robiologiques, Division of Cognis France, now part of BASF
Classical histology and imaging are tools of observation and analysis of skin structures which have
been widely developed in last decades.
Faced to the need for a always more precise and deeper scientific evaluation, the development of
the immunohistochemistry combined technological advances of the (mono/multiphoton)
confocal microscopy and the three-dimensional and virtual imaging offer today a powerful set
of visual and analytical ways of the skin investigation.
This technique platform enables to explore the organization and the functionality of skin micro-
structures, to observe their modification during aging process, or under effect of different stress
such as UV radiation or polluting agents, and so to better understand the involved biological
mechanisms.
It also offers the possibility to visualize and quantify the effects of protective or repairing active
substances, to explain their mechanisms of action and to develop innovative concepts in
cosmetic.
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Evaluation of a PCR-RFLP assay for the identification of dermatophytes in situ
J. Verrier, O. Bontems, M. Fratti, K. Salamin & M. Monod. Laboratoire de Mycologie, Service de
Dermatologie, CHUV, Lausanne, Switzerland
Dermatophytes are the main cause of superficial mycoses. These fungi have the capacity to
invade keratinized tissue of humans or animals to produce infections that are generally restricted
to the corneocytes of the skin, hair, and nails. Nevertheless, it is common to obtain negative
results from fungal cultures of dermatological specimens where direct mycological examination
showed fungal elements (30–40%). However, correct identification of the isolated dermatophytes
from Tinea is important to choose the appropriate treatment. Therefore, we aim to develop a rapid
polymerase chain reaction—restriction fragment length polymorphism (PCR-RFLP) assay based
on 28S rDNA that is able to identify dermatophytes species in positive dermatological samples.
PCR-RFLP identification of dermatophytes in skin or hair allowed validation of the results
obtained in culture. It was also possible to identify the infectious dermatophytes when direct hair/
skin mycological examination showed fungal elements, but negative results were obtained from
fungal culture. As a conclusion, PCR methods may provide significant benefits in the rapid
diagnosis of Tinea. First, there is an increase in sensitivity of dermatophytes identification when
enough material is available. Secondly, identification of the infecting agent can be obtained in
24 hours with PCR-RFLP or sequencing, whereas results from fungal cultures can take 2–3 weeks.
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MR Imaging of non-melanoma skin cancer samples and correlation with
histopathology
S. Aubry, O. Leclerc, L. Tremblay, E. Rizcallah, M. Lepage. CHU Besanc¸on, France; CHU
Sherbrooke, QC, Canada
The aims of this study were to compare in-vitro MRI characteristics of keratinocytic skin cancer
assessed by a 7-T MRI with histopathology, and to describe MRI features of skin tumor. This
prospective study included 30 skin tumors treated by surgery. MR images of skin samples were
acquired on a 7 teslas MR scanner using a FSE-T2-weighted and an isotropic 3D gradient echo
T1-weighted sequence. Length, width, Breslow index and margins of the lesions were measured.
The presence or absence of the following were noted: healthy margins, ulceration of the dermis,
in situ lesions, superficial and deep dermis involvement, subcutaneous involvement, superficial
and intratumoral keratin. MR results were compared to histopathology. Interclass Correlation
Coefficient (ICC) was very good for the evaluation of the width (ICC¼ 0.86) and Breslow index
(ICC¼0.87). The ICC was good for the evaluation of the margins (ICC¼ 0.70) but for length, ICC
was lower (ICC¼ 0.67). Mean bias between MRI and histopathology was inferior to 1 mm for
width, Breslow index and margin. In-vitro 7-T MRI of keratinocytic skin cancer allows delineation
of lesions with good correlation with histopathology. After in vivo confirmation, skin MRI could
have a diagnostic role regarding the delineation of surgical margins in the treatment
of keratinocytic skin cancer.
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DICODERM Diagnostic Collaboratif des Dermatoses
Collaborative Diagnosis of Dermatoses
KASSAB R., LAPAYRE J.-C., MARZANI F, PIERALLI C. LIFC/EA 4269—Informatique des Syste`mes
Complexes Inte´gration institut FEMTO-ST/DISC UMR CNRS 6174 le 01/01/12, FEMTO-ST et LE2I
Dicoderm research project: ‘‘fr. Diagnostic Collaboratif des Dermatoses’’ ‘‘Collaborative
Diagnosis of Skin Diseases’’ focuses on developing a sound-optical system to follow the
evaluation of skin cancer after excision, It requires the development of a sound acquisition based
on the fluorescence imaging, associated with dedicated image processing, secure collaborative
analyses, and validation of the concept.
New images are taken regularly, the developed sound has just one reduced spatial resolution, it is
necessary to make several acquisitions to cover the scar, and Therefore, tools for spatial image
registration are required to provide a complete panoramic view of the scar.
The probe has a double sensor: fluorescence imaging and anatomic imaging acquired under
white light.
The registration parameters could be calculated from interesting points which are detected in
images acquired under white light. These very same parameters are then applied to fluorescence
images in order to achieve a panoramic image of the auto-fluorescence of protoporphyrin
contained in cancer cells.
Doctors also want to monitor the healing of a scar of a patient, that is why we have to be sure that
these images are comparable: (axis, magnification, luminancey), so temporal image registration
algorithms are involved in this case.
We propose an integrated solution for tracking healing of scars from dermatitis tumor excision.
It is an unique solution that combines the acquisition, image processing and tele-diagnosis.
This solution is feasible thanks to the complementary interdisciplinary project.
2150 Journal of Investigative Dermatology (2011), Volume 131
ABSTRACTS
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Involvement of mitochondrial and oxidative mechanisms in glyphosate-induced
epidermal cell death
Heu Ce´line1,2, Elie-Caille Ce´line1, Mougey Virginie3, Launay Sophie3, Nicod Laurence2.
Universite´ de Franche-Comte´, Besanc¸on, France; 1Institut FEMTO-ST, CLIPP, UMR 6174 CNRS,
2Laboratoire de Biologie Cellulaire, UFR SMP, EA4267, IFR133, 3UMR 645, IFR133, 4EA3181,
IFR133
The epidermal differentiation and the different cell death programs need to be well orchestrated to
maintain skin homeostasis and the biological barrier function. Environmental chemical aggressions
can lead to a deregulation of one of these mechanisms and consequently to cutaneous pathologies.
We previously showed that glyphosate, an extensively used herbicide, provoked cytotoxic effects on
cultured human keratinocytes, affecting their antioxidant capacities (1–2) and impairing morpholo-
gical and functional cell characteristics (3). The aim of the present study, led on the human epidermal
cell line, HaCaT, was to examine the part of apoptosis in the cytotoxic effects of glyphosate and the
intracellular mechanisms involved in the apoptotic events. We have conducted different incubation
periods to reveal events implied in glyphosate-induced cell death. We observed an increase in the
number of early apoptotic cells for a low cytotoxicity level (15%), and then, a decrease, in favor
of late apoptotic and necrotic cell rates for stronger cytotoxicity conditions. At the same time, we
showed that the mitochondrial membrane potential disruption could be a cause of apoptosis in
keratinocyte cultures. It is now apparent that the oxidative imbalance is not only glyphosate dose-
dependent, but also directly related to the exposure time; this conceptual advance could concern
many other environmental toxic agents. Moreover, an original and complementary study by Atomic
Force Microscopy (AFM) allows us to combine imaging and mechanical properties measurements on
HaCaT cells for different oxidative stress conditons. Finally, a better understanding of the glyphosate-
induced deleterious mechanisms will help us in a relevant choice of antioxidant molecules able to
reverse these cellular impairments.
P 09
Effect of re-innervation on the epidermal cell and tissue integrity of the epidermis
in an ex vivo model of human re-innervated skin explant
Nicolas Lebonvallet1, Christelle Le Gall1, Jeremy Che´ret1, Nicholas Boulais1, Christine
Jeanmaire2, Louis Danoux2, Gilles Pauly2, Laurent Misery1. 1Universite´ de Bretagne occidentale,
laboratoire de neurobiologie cutane´e, Brest; 2Laboratoires Se´robiologiques, Division de COGNIS
France, Pulnoy
The nervous system plays an important role in skin homeostasis and diseases but the role of
innervation on cellular and tissular viability of the epidermis is unclear. To study the implication
of the innervation, we have developed a re-innervated skin model, by using human abdominal
skin explant re-innervated with primary sensory neuron extracted from dorsal root ganglia of
neonatal rats. This model was cultured at air-liquide interface in DMEM/Ham’s F12 supplemented
in insulin, nerve growth factor and hydrocortison. After 10 days of coculture, we have analysed
the influence of innervation on epidermis integrity. Ultrastructural study by electron microscopy
revealed a major diminution of acantolysis when the skin was re-innervated. The analysis of the
epidermal cell density using DAPI, showed that cells were more numerous when the explant
was reinnervated. In addition, we have demonstrated that the innervation did not affect cell
proliferation (immunostaining of Ki67), but the cellular mortality (TUNEL method) was
significantly decreased when the skin was re-innervated.
In conclusion, the innervation plays an important role on maintain of skin cell viability.
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Evaluation of the skin response to a stress induced by neuromediators on a
reconstructed human epidermal model
C. Le Gall-Ianotto1, E. Andres2, S. Medina-Hurtado2, L. Misery1. 1Skin neurobiology laboratory,
Brest; 2Natura Innovation, Paris
The skin can be considered as the mirror of the soul, so all the false effects of a psychological or
emotional stress could be mirrored on the skin. Due to their narrow association with
keratinocytes, nerve endings and neurotransmitters seem to be involved in the physiology of
stress in the skin. The im of this study was to mime the influence of sensory neurons on human
keratinocytes by using b-NGF (Nerve growth factor), a-CGRP (Calcitonin gene-related peptide) or
SP (substance P) firstly on a 2D culture of human primary keratinocytes, and then on a 3D culture
model of reconstructed human epidermis (RHE) by systemic application (107, 108 and 109M).
After 24 hours, we measured the release in the culture supernatant of two pro-inflammatory
cytokines, the IL-1a and IL-6 and one anti-inflammatory cytokine, the IL-10 by keratinocytes. The
tests on 2D culture showed the dose-dependent release of the three ILs. The same dose-dependent
release of ILs was then observed on RHE model. The stress induced by the neurotransmitters was
not associated with cytotoxicity (MTT assays). Therefore, this ILs release could be specifically
inhibited by the antagonists of each molecule, anti-NGF, spantide II and peptide 8–31
respectively for the SP and CGRP. So, the model using RHE activated by neuromediators
(b-NGF, SP or CGRP) permits to show that in response of a stress the keratinocytes released
pro-inflammatory cytokines and anti-inflammatory cytokines suggesting a rapid negative
feedback to the inflammation induced. The mechanisms by which the neuropeptides induced
the ILs release have to be determined.
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Combination with ceramide analogue for restoration of skin stratum corneum
structure
T. Saguet, L. Couturier, F. Yvergnaux. Bioeurope—Solabia Group, Anet, France
The skin barrier function is supported by stratum corneum (SC) lipids and proteins organisation.
Perturbation of the SC induces skin disorders. In that way, we developed a complex of actives to
maintain or restore the skin integrity, it contains lipophilic pyrrolidone carboxylic acid (PCA)
ester, ceramide analogue and phytosterol.
The ceramide analogue ability to improve corneocyte cohesion was tested on human skin strips
by scanning electron microscopy. Strips were collected before and after 14 days treatment of
cosmetic vector with or without 1% Ceramide analogue cream. Active treated group presented
better SC cellular cohesion. To enhance these results, we realized a combination of the previous
ceramide analogue with a lipophilic PCA ester and phytosterol. Sterols play an important role in
the constitution of skin surface lipids and in the barrier function. Lipophilic PCA is very efficient to
boost lipid synthesis (polar lipid, cerebroside, ceramide). Cream containing 1% of combination
and placebo were tested on delipidated human skin explant. Delipidation reduced filaggrin
quantity in SC bottom. 3 hours after treatment, filaggrin expression was higher in SC delipidated
and treated with 1% mix than with placebo or skin delipidated without treatment. Secondly lipid
organisation was examined by transmission electron microscope. Delipidation of skin surface
disrupted lipid lamellar bilayers. After 3 and 24 hours, the treatment with 1% of the mix induced a
great lipid lamellar bilayers restoration in the external SC layer which is notably higher than for
placebo.
The combination constituted by 1% Ceramide analogue—lipophilic PCA ester—phytosterol
represents an efficient strategy to restore skin barrier structure.
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Calpain 1 is involved in the in vivo proteolysis of filaggrin-2
V. Pendaries13, C.-Y. Hsu13, J. Henry13, D. Nassar4, B. Hansmann5, G. Serre13, M.
Simon13. 1CNRS UMR5165, 2INSERM U1056 and 3University of Toulouse III, Toulouse France;
4INSERM U938, Paris, France; Department of Dermatology, University-Hospital Schleswig-
Holstein, Kiel, Germany
Filaggrin-2 (FLG2), a member of the S100-fused type protein family, shares numerous features
with filaggrin. Both display a related structural organization, an identical pattern of expression
and localization in human epidermis, and a proteolytic processing of a large precursor. We have
previously shown that calpain 1, a calcium-dependent protease directly involved in the
catabolism of (pro)filaggrin, processed FLG2 in vitro. Here, we tested for its involvement in vivo.
First in human skin, calpain 1 was immunodetected in the cytoplasm of granular keratinocytes
and lower corneocytes, and shown to co-localize with FLG2. Then, the expression of Flg2 was
analyzed by indirect immunofluorescence and immunoblotting in the skin of wild type and
transgenic mice overexpressing calpastatin, an inhibitor of calpain 1. The anti-Flg2 antibody used
recognized the amino-terminus of the protein. It produced the same pattern of labeling when
tested on wild type and transgenic mouse skin. Only the granular keratinocytes and the lower
corneocytes were stained. However, the intensity of labeling was significantly higher on the
epidermis of the transgenic mice. The full size Flg2 (4250 kDa), a processed form of 200 kDa and
a fragment of B55 kDa were detected in epidermal protein extracts of both wild type and
transgenic mice. However, in the extracts of transgenic mouse epidermis the intensity of detection
of the two larger bands was higher, whereas that of the 55 kDa band was lower. These data
demonstrate a reduced processing of Flg2 and an accumulation of its precursor form in the
transgenic mice. Altogether, they showed that calpain 1 is essential for the in vivo proteolytic
processing of Flg2 and, probably, for the human protein.
P 13
The lymphatic vasculature determines the extent and localization of ectopic
calcification in pseudoxanthoma elasticum
Y. Le Corre1,2,3, L. Martin2,3, C. Brampton1, O. Bollt1, M. Dean4, T. Veenstra4, A. De Paepe5,
O. Le Saux. 1Department of Cell and Molecular Biology, John A Burns School of Medicine,
University of Hawaii, Honolulu, Hawaii, USA; 2Department of Dermatology, University of
Angers, Angers University Hospital, Rue Larrey Angers Cedex 9, France; 3University of Angers,
UMR CNRS 6214/INSERM 771 Integrated Neurovascular Biology, Angers School of Medicine,
rue Haute de Recule´e Angers Cedex 1, France; 4Cancer and Inflammation Program, National
Cancer Institute, Frederick, MD; 5Center for Medical Genetics, Ghent University Hospital, Ghent,
Belgium
Pseudoxanthoma elasticum (PXE) is an inherited disease characterized by elastic fiber
calcification in the dermis, retina and arterial walls. PXE is associated with mutations in the
ABCC6 gene, which is primarily expressed in liver and kidneys. This suggests that PXE is a
metabolic condition and implies the presence of a molecule(s) (‘‘PXE factor(s)’’) in the circulation
of PXE patients. We have previously demonstrated the presence of such circulating factor and
have determined a low molecular weight of 10–30 kDa. We also found that the cutaneous
manifestations of PXE patients, which specifically affect the flexor areas of the skin, in fact
correlate precisely with regions of the sub-dermal lymph nodes. Therefore, we hypothesized that
the low molecular weight circulating factor(s) easily diffuses from capillaries into the interstitial
fluid where in interacts with the extracellular matrix initiating abnormal mineralization. Excess
interstitial fluid containing the circulating factor(s) is then drained into the lymphatic circulation
and accumulates in the tissue surrounding lymph nodes.
To test this hypothesis, we performed a comparative study of the main lymph nodes between wild
type and Abcc6/ mice and found significant arteriole calcification in axillar, mesenteric,
cervical, lumbar and inguinal areas as well as within lymph nodes of aged mice. These
calcifications were accompanied by functional alterations such as a decrease in lymphatic
leakage, but no lymph drainage dysfunction. Moreover this study identified a high density of
lymphatic vessels surrounding vibrissae, which may explain the surprising extend of their
calcification.
Our findings indicated that the flow of diffusion of the circulating factor(s) is likely the main
determinant of the localization and the extent of ectopic mineralization in PXE and that the high
lymphatic vessels density areas correlated with increased calcification in the Abcc6/ mice




Increased expression of transforming growth factor b receptor II in scleroderma
mesenchymal stem cells
V. Vanneaux1, D. Farge-Bancel2, S. Lecourt1, J. Baraut2, F. Jean-Louis2, C. Brun2, A. Cras1,
A. Bensussan2, F. Verrecchia3, J. Larghero1, L.Michel2. 1CICIB, Hoˆp. Saint-Louis, Paris.
2INSERM U976, Hoˆp. Saint-Louis, Paris. 3INSERM U957, Univ. Nantes
INTRODUCTION: Mesenchymal stem/stromal cells (MSC) have been regarded as adherent cells to
tissue culture polystyrene, are positive for CD73, CD90, and CD105 but negative for CD14, CD19,
CD34, CD45, CD79, and HLA-DR, and additionally have the capacity to differentiate into osteoblasts,
adipocytes, and chondrocytes under permissive conditions. Very recently, MSC differentiation into
fibroblasts was reported under CTGF addition. Objective: to determine the expression of the genes
that code for transforming growth factor(TGF)-b and TGF-b receptor types I and II (TBRI and TBRII) in
MSC from patients with systemic sclerosis (SSc), a systemic disease with cutaneous intense fibrosis.
METHODS: Reverse-transcription polymerase chain reaction analysis was performed to analyze gene
expression in mRNA extracted from primary cultures of MSC established from 9 SSc patients
and 6 control donors. Flow cytometry was performed to quantify TBRII membrane expression.
RESULTS: MSC from patients with SSc showed significantly increased expression of TBRII mRNA
compared to controls (fold 15, Po0.004). Although increased, TGF-b1 mRNA was not significantly
altered. TBRI mRNA was similar between SSc patients and controls. Furthermore, mRNA and
membrane expression of TBRII were also increased, although not significantly, in cultured
dermal fibroblasts derived from the skin of the same SSc patients versus control fibroblasts.
CONCLUSION: Our study is the first reporting the gene and protein expression of TBRII in MSC from
SSc patients. This defect in MSC might have pathological significance for SSc disease characterized by
tissue fibrosis.
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A large French case-control study assessing the association of MC1R with
melanoma: the unexpected role of non-RHC and rare MC1R variants
Hu H.H.1,2, Descamps V.1,2,3, Bourillon A.4, Basset Seguin N.1,2,5, Riffault A.4, Ezzedine K.6,7,8,
Lebbe C.1,2,5, Bagot M.1,2,5, Bensussan A.1,2,5, Saiag P.9,10, Grandchamp B.2,4, Soufir N.1,2,4. 1INSERM
U976, Centre de Recherche sur la Peau, Hoˆpital Saint-Louis, Paris, France; 2Universite´ Paris7, Paris,
France; 3Service de Dermatologie, Hoˆpital Bichat Claude Bernard, APHP, Paris, France; 4Laboratoire
de Biochimie Hormonale et Ge´ne´tique, Hoˆpital Bichat Claude Bernard, APHP; IFR02, Paris, France;
5Service de Dermatologie, Hoˆpital Saint Louis, APHP, Paris, France; 6Service de Dermatologie,
CHU Bordeaux, 33000, Bordeaux, France; 7Inserm U876, 33000, Bordeaux, France; 8Universite´ V
Segalen Bordeaux 2, 33000, Bordeaux France; 9Service de Dermatologie, Hoˆpital Ambroise Pare´,
APHP, Boulogne Billancourt, France; 10Universite´ Saint Quentin en Yvelines, France
BACKGROUND: Melanocortin 1 receptor (MC1R), a Gs protein coupled receptor, regulates the
melanin synthesis and skin pigmentation. The MC1R gene is highly polymorphic. Several alleles are
associated with red hair and fair skin phenotype and contribute to melanoma risk.
PATIENTS AND METHODS: One thousand and one hundred thirty one patients with cutaneous
melanoma and eight hundred and sixty nine Caucasian controls skin cancer free were sequenced for the
entire coding region of MC1R. MC1R variants were classified in two main categories: R (RHC), and r
(non-RHC). The functionality of rare MC1R variants was assessed according to the type of mutation and/
or to the predicted functional effect by in silico prediction tools (SIFT, SNPs3D and PolyPhen), and these
were thereafter classified in two subroups, functional (F) or non-functional (nF). Statistical analysis was
performed by PASW software. The effect of R, r, F, and nF variants was assessed by Fisher’s exact test and
Odds Ratio calculation with 95% confidence interval between cases and controls.
RESULTS: All known frequent MC1R variants (including R and r alleles) were found in this study. In
all, we identified 70 r variants, in which 30 were exclusively found in cases and 24 in controls. Of
these, there were 46 missense, 2 non-sense, 3 frame shift and 19 synonymous mutations. Thirty-nine
missense mutations were predicted to be functional.
R alleles were strongly associated with melanoma (P¼ 1.09E33; OR¼ 3.295 [2.7–4.02]). Interestingly, r
alleles were also associated, although less strongly, with melanoma (P¼1.1E15; OR¼1.839
[1.55–2.14]). Of these, the most frequent V60L and V92M were clearly associated with melanoma
(ORs¼3.22 [2.36–4.39] and 3.9 [2.61–5.82]). In addition, rare F variants were strongly associated with
melanoma, as high as R variants (P¼3.2E5; OR¼ 2.933 [1.743–4.932]). By opposite, rare nF variants
had no effect on risk of melanoma (P¼ 0.82). Furthermore, multivariate analysis showed that both R and
r variants associated with melanoma risk. R, but not r variants also associated with familial and multiple
melanoma risks (P¼0.019 and P¼0.0018).
CONCLUSION: In this large study, we confirm the role of R variants on melanoma risk. In addition, we
clearly show that r variants also associate with melanoma risk, and define a novel class of F variants that are
also strong melanoma risk factors. These findings may have important consequences in defining high-risk
melanoma factor subgroups and/or may help to the genetic council in melanoma families.
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HIF-1a is an important orchestrator of bioenergetic metabolism in melanoma
C. Maire, J. Kluza, M. Jendoubi, P. Corazoa, P. Guerreshi, Y. Touil, R. Polokowska,
P. Formstecher, L. Mortier, and P. Marchetti. INSERM U837 Equipe 4 and Department
of Dermatology CHRU Lille
The Hypoxia-inducible factor 1a (HIF-1a) is a master transcriptional regulator of genes involved in the
metabolic adaptation to low oxygen levels. Overexpression of HIF-1a induced by hypoxia is linked to
the promotion of many tumors. Constitutive HIF-1a expression and activity are also increased in
malignant melanoma cells under normoxic conditions. Our aim was to evaluate the role of HIF-1a in
the metabolic phenotype of melanoma under normoxic conditions. In HBL melanoma cells, HIF-1a
silencing by means of shRNA leads to decreased expression of key glycolytic enzymes (hexokinase,
GAPDH, Phosphofructose kinase, lactate dehydrogenase). These changes result in a substantial
decrease in glucose uptake and lactate release. The HIF-1a-dependent glycolytic phenotype of
melanoma cells is confirmed in vivo since xenografted HBL tumors have significantly higher uptake of
the 18FDG PET tracer than HIF-1a shRNA tumors. Moreover, under normoxia, HIF-1a shRNA
transfected cells are also characterized by a dramatic increase (more than two fold) in mitochondrial
oxygen consumption suggesting that HIF-1a expression in melanoma repress mitochondrial
respiratory function. No changes in mitochondrial mass and DNA content was observed in HIF-1
knockdown cells. The decline in mitochondrial respiration driven by HIF-1a is directly related to the
increased activity of pyruvate dehydrogenase kinase 3 and lactate dehydrogenase A observed in
melanoma cells. HIF-1a regulates the flow of pyruvate from glycolysis by restricting pyruvate from
entering into mitochondria, instead re-routing pyruvate in the cytosol to produce high levels of lactate.
Thus, we provide evidence that HIF-1a mediates the coordinated up-regulation of glycolysis with
decrease in mitochondrial respiration under normoxia contributing to the Warburg phenotype in
melanoma cells.
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Incidence rates of genital warts in young women and men in France
F. Aubin1, O. Aynaud2, P. Judlin3, X. Carcopino4, A.C. Jacquard5, C. Okaı¨s5, Y. Leocmach5,
B. Souberyrand5, and P.Y. Boe¨lle6. 1Universite´ de Franche Comte´, EA3181 et CHU de Besanc¸on,
2CHU Cochin, Paris, 3CHU de Nancy, 4CHU Nord, Marseille, 5Sanofi Pasteur MSD,
Lyon, 6INSERM U707, Paris, France
The number of diagnoses of genital warts (GW) has gradually increased over the last ten years in most
Western countries. Vaccines against genital human papillomavirus (HPV) received approval to prevent GW
and cervix cancer. Our objective was to assess the impact of the HPV vaccination programme on the
incidence of GW in women and men and to describe the sexual behavior of these patients. Baseline results
of the study are presented. A prospective study was conducted trough a representative sample of
gynaecologists and dermatologists. Investigators enrolled during a 4-month period women aged 15–26 and
men aged 20–30 presenting a first occurrence of GW. A parallel evaluation of the incidence of genital herpes
was performed. Data on demographics, GW diagnosis and sexual behaviors were collected. Incidence rates
of first occurrence GW were estimated by extrapolation for a 12-month period and the national number of
gynaecologists or dermatologists.161 gynaecologists and 314 dermatologists participated; 181 first
occurrences of GW were reported among women and 589 among men. The number of patients included
per week by each physician was constant throughout the 4-month analysis period. Mean age of women was
22.2±2.8 years and of men was 25.5±3.0 years. First sexual relations occurred at a mean age of 17.2±2.2
for women. The majority of women declared up to four sexual partners since being sexually active while the
majority of men reported having had at least five sexual partners. Condom use was scarce (91% of women
and 83% of men used condoms sometimes or never). The estimated annual incidences of GW in women
aged 15–26 and men aged 20–30 were 434/100,000 [95% CI: 372.5–494.5] (corresponding to 20,261 new
cases) and 528/100,000 [95% CI: 487–568] (corresponding to 23,027 new cases), respectively. Genital
herpes incidences in women aged 15–26 and men 20–30 were 384/100,000 [95% CI: 327–440] and 87/
100,000 [95% CI: 72–104], respectively. We report results of the first study in France analysing results on the
incidence of GW in women and men. These findings suggest that GW induce a substantial burden in France
in women and men. These data will allow assessing the impact of HPV vaccination in the next years.
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Skin lesions and DNA adducts in SKH-1 mice exposed to sulphur mustard
M. Batal1,2, S. Mouret2, C. Cle´ry-Baraud2, I. Boudry2, T. Douki1. 1Laboratoire Le´sions des Acides
Nucle´iques, SCIB, UMR-E CEA/UJF-Grenoble 1, INAC, Grenoble; 2Institut de Recherche
Biome´dicale des Arme´es—Antenne La Tronche—De´partement de Toxicologie et Risques
chimiques—Unite´ de Bruˆlure Chimique
Sulphur mustard (SM) is a chemical warfare agent which has been widely used in World War I and
more recently in the Iran-Iraq conflict. SM exposure remains possible in terrorist or accidental
scenarios. SM is a strong vesicating agent. The cutaneous toxicity of SM has been extensively
reviewed and clinical signs include asymptomatic phase, erythema, edema that progress to blister
formation and necrosis of the epidermis. DNA alkylation is one of the emitted hypothesis to explain
the molecular mechanism of SM-induced skin toxicity. SM can form DNA monoadducts essentially by
interacting with the N7 position of guanine and N3 position of adenine and more weakly with the O6
position of guanine. SM can also form biadducts between the N7 positions of two guanines situated
on the same strand or on opposite strands. Using high performance liquid chromatography coupled to
tandem mass spectrometry, we developped a detection and quantification method of the bi- and
monoadducts formed by SM. This technique, validated on cultured cells, will be applied in the skin of
SKH-1 hairless mice exposed to various doses of SM (0, 0.6, 2, 6 and 60 mg/kg). Furthermore, clinical
data will be obtained for up to 14 days post-exposure using non invasive bioengineering techniques
allowing to quantify the evolution of the cutaneous symptoms (skin colour, transepidermal water loss).
A correlation will be searched between the severity of the symptoms and the frequency of adducts in
order to use them as effect biomarkers. The DNA repair kinetics will be also determined in order to
link persistence of DNA damage and severity of tissue injury.
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Topical formulation containing botanical anti-oxidants mitigates cumulative
skin damaging effects of UV radiation and environmental aggressors
Michelle Garay1, Dari Parizadeh2, Michael Southall1. 1Johnson & Johnson Consumer Companies,
Inc., Skillman, NJ, USA; 2Neutrogena Corporation, Los Angeles, CA, USA
Daily exposure to environmental aggressors including solar UV radiation, atmospheric pollutants and other
external aggressors can result in harmful effects on skin health. We’ve recently demonstrated that
cumulative exposure to the five daily environmental aggressors (pollution, sun, cold, heat and wind)
synergistically increased skin damage. We here further investigate the ability of a topical cream containing
a triple combination of anti-oxidants and anti-pollution proteins to alleviate the skin damage resulting from
environmental damage. Human skin equivalents pretreated with a topical skin formulation containing
bioactive antioxidants were then exposed to solar simulated UV radiation alone and combined with
environmental stressors consisting of ozone, cigarette smoke, heat and humidity, and cold wind. ROS
produced following exposure was quantified as a measure of oxidative damage, biomarkers of
inflammation (cytokines) produced by skin equivalents were measured by ELISA and cell viability was
assessed by release of lactate dehydrogenase (LDH), a marker of cytotoxicity.
Exposure to cumulative environmental stressors increased productions of ROS and inflammatory
cytokines. Topical application of a cream containing botanical anti-oxidants and anti-pollution
proteins significantly decreased the production of the three damage biomarkers induced by
environmental aggression. Results from a double blind, placebo controlled human clinical trials
show the test formulation significantly improves the appearance of photodamaged skin as well as
mitigates thymine dimer and sunburn cell formation in environmental stressed skin.
In conclusion, a topical cream containing botanical anti-oxidants and anti-pollution proteins was shown to
significantly reduce the skin damage produced by the combination of solar UV radiation and environmental
stressors and therefore maybe useful as part of a daily skin care regimen for patients.
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Assessment of the inhibition of histamine liberation from corticosteroid creams
by ex vivo cutaneous microdialysis
S. ROBIN1, C. COURDEROT-MASUYER1, H. TAUZIN2, P. MURET3, P. HUMBERT2.
1Bioexigence S.A.R.L 8 rue alfred de Vigny, Besanc¸on, 2Centre d’Etudes et de Recherche sur le
Te´gument, Service de Dermatologie, Centre Hospitalier Universitaire Saint Jacques, Universite´
de Franche-Comte´, INSERM U645, IFR 133, Besanc¸on, 3Laboratoire de Pharmacologie Clinique
et de Toxicologie, Centre Hospitalier Universitaire Jean Minjoz,, Besanc¸on, France
INTRODUCTION: Up to now, the potency of topical corticosteroids was assessed by using
vasocontrictive properties of these drugs (MacKenzie test). Since topical corticosteroids are
commonly used in the treatment of immuno-allergic conditions, we carried out an experiment in
order to measure their ability to inhibit histamine liberation and to classify corticoids.
MATERIALS: Ex vivo microdialysis makes it possible to follow histamine liberation according
to the time. Diprosones, Tride´sonits, Locapreds, Betnevals, Nerisones, Dermovals were
applied with occlusive dressing on excised skins above probes, four hours before anti-IgE
injection. Microdialysis lasted 1 hour with sampling every 5 minutes. Histamine levels were
assessed by EIA method. AUC was calculated allowing an estimation of amounts of released
histamine during 1 hour of cutaneous microdialysis and a new classification. RESULTS: These 7
corticoids have been classified in order of effectiveness and compared to MacKenzie
classification: Diprosone (very potent according to McKenzie test)oTride´sonit (moderate)oDi-
prole`ne (very potent)oLocapred (moderate)oBetne´val (potent)oNe´risone (potent)oDermoval
(very potent). CONCLUSION: It is noteworthy that there is no correlation between
vasoconstrictive potencies of topical corticosteroids (based on the Mac Kenzie Test) and their
ability to inhibit histamine release in that pharmacodynamic experiment. These results show that
corticoids must be classified according to their target of action. Clinical studies should be
performed to validate its new classification.
P 21
Effects of an uniaxial mechanical tension in an in vitro dermal wound healing
model
G. Rolin1,2,4,5,6, D. Binda1,4,5,6, M. Tissot1,2,4,6, H. Tauzin1,2,3,6, S. Robin3, P. Saas1,2,4,6,
P. Muret1,5,6, P. Humbert1,2,5,6. 1Inserm UMR 645 Engineering and Cutaneous Biology Team,
2Univ Franche-Comte´, Besanc¸on, France, 3Bioexigence, Besanc¸on, France, 4Clinical Investiga-
tion Center (CIC-BT 506 and CIC-IT 808), CHU, Besanc¸on, France, 5Univ Hospit of Besanc¸on,
F-25000 Besanc¸on, France, 6IFR 133, Besanc¸on, France
Dermal fibroblasts have a key role in skin wound healing. Indeed, since the inflammatory phase,
they are recruited into the wound space where they deposit and remodel a neo-matrix, by
synthesizing constitutive molecules of extracellular matrix (ECM) as well as remodelling enzymes
(MMP’s) and their inhibitors (TIMP’s). A well regulated balance between synthesis and
degradation takes place, leading to the skin renewal. Sometimes, this balance inclines on the
side of degradation leading to the absence or the delay of wound healing: this is the case of
venous leg ulcer. Actually, in this pathology, the inflammatory phase persists and is associated
with senescent fibroblasts whom capacity to proliferate and synthesize are diminished, compared
to safe fibroblasts. Bibliography has shown that local mechanical constraint could modulate the
phenotype of dermal fibroblasts. So, we postulated on the potential beneficial effect of
mechanical tension on wound healing. In this study, a cyclic uniaxial mechanical tension was
applied to an in vitro model of dermal wound healing. The strain (10%, 1 Hz) was applied parallel
to the orientation of the wound during 96 hours with the Flexcell F4000T system. Kinetics of
wound filling was established compared to an unloaded control. Moreover, the effect of this
tension on the synthesis of Procollagen I, MMP-1 and TIMP-1, was quantitatively assessed. Results
do not show any deleterious effect of mechanical tension on wound filling. Morphologically,
fibroblasts align themselves perpendicular to the tension axis. Procollagen I and TIMP-1 synthesis
significantly increase under tension (respectively 40 and 70% at 96 hours) whereas MMP-1
synthesis significantly decreases throughout time of culture. In conclusion, the application in this
model of dermal wound healing of a cyclic mechanical tension applied parallel to the wound
allowed us to orientate the synthetic phenotype of fibroblasts on the side of the matrix
accumulation. This orientation could constitute a useful tool to counteract the persistence of
cutaneous pathologies which do not heal spontaneously, such as venous leg ulcers.
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Histological study on the composition of fibrin tissue in venous leg ulcers
C. Viennet1, M. Bouschbacher3, A.C. Goydadin1, B. Faivre2, P. Muret1, P. Humbert1,2.
1Engineering and Cutaneous Biology Team, INSERM UMR645, IFR133, University of Franche-
Comte´, France; 2Dermatology department, Univ Hospital, Besanc¸on, France; 3URGO Laboratory,
Chenoˆve, France
INTRODUCTION: Chronic venous leg ulcers are characterized by an excessive fibrin tissue in the
wound bed, which may delay the healing process. Knowledge of fibrin tissue components may
provide the basis for understanding the persistence of fibrin in chronic wounds. The purpose of
this histological study was to identify the molecules that accumulate in the fibrin tissue.
METHODS: Fibrin tissue specimens were obtained from the inflammatory wound bed of ten
patients with chronic venous leg ulcers. They were cut in 10 mm frozen sections and stained with
haematoxylin-eosin-green light. The immunohistological study was performed with a panel of
monoclonal antibodies reactive for fibrin, type I and III collagens, B and T lymphocytes,
polynuclear cells, monocytes, platelets and fibroblasts. RESULTS: Routine staining and
immunohistological study showed a T cell infiltrate in a dense fibrin matrix. Few polynuclear
cells, platelets and collagen type I fibres were detectable whereas B lymphocytes, monocytes,
fibroblasts and type III collagen were not found. CONCLUSION: Fibrin tissue in the wound of an
inflammatory venous leg ulcer is composed mainly of T lymphocytes and fibrin fibres. T
lymphocytes infiltration in the fibrin network could represent a factor that maintains the
inflammatory phase and disrupts the wound healing process.
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Melanocortin type 1 receptor: an antioxidant action against UVA?
P. Henri1, A. Guezennec2, C. Poume`s2, P.E. Stoebner1, J. Martinez1, L. Meunier1, J. Guesnet2.
UMR-CNRS 5247 Montpellier1, L’Ore´al R&D, Neuilly-sur-Seine2
Melanocortin 1 receptors (MC1R) are GPCRs that may be induced on keratinocytes after UV
exposure. We transfected HaCaT cells with the wild-type MC1R gene (HaCaT-MC1R) and with its
non-functional variant R151C (HaCaT-R151C). We recently demonstrated that MC1R expression
on HaCaT cells may reduced UVA-induced ROS. This decrease being further enhanced after
a-MSH stimulation. We obtained similar results by using several antioxidant molecules. Inhibition
of ROS production by caffeic acid (50 and 80mg/ml) was markedly enhanced in HaCaT-MC1R
cells but was not modified in HaCaT wt and HaCaT-R151C cells. Compared to HaCaT wt and
HaCaT-R151C cells, incubation of HaCaT-MC1R cells with betulin (1.6mg/ml) resulted in a drastic
reduction of UVA-induced ROS production. Mediacalm (0.1 and 0.5%), which is known to
stimulate a-MSH production, has the same effects. We demonstrated that the 3 terminal
amino acids Lys-Pro-Val (KPV) inhibited UVA-induced ROS production in HaCaT-MC1R and
HaCaT-R151C cells although it had no effect on HaCaT wt cells. In conclusion, MC1R ligands and
a-MSH derivatives with antioxidant effects may be part of news strategies of phtotoprotection.
P 24
Mineralization of small resistance arteries does not affect vascular reactivity,
myogenic tone, and viscoelastic properties in Abcc6 / mice
Y. Le Corre1, E. Vessie`res1, T.G. Gorgels2, A.A. Bergen2, G. Leftheriotis1, D. Henrion1, L. Martin1.
1University of Angers, UMR CNRS 6214/INSERM 771 Department of Integrated Neurovascular
and Mitochondrial Biology, Angers School of Medicine, rue Haute de Recule´e Angers Cedex 1,
France; 2Department of Clinical and Molecular Ophthalmogenetics, The Netherlands Institute for
Neuroscience, Meibergdreef 47, 1105 BA, Amsterdam, The Netherlands
BACKGROUND: Pseudoxanthoma elasticum (PXE) is a genetic disease related to ABCC6 gene
mutations. PXE is mainly characterized by skin and ophthalmologic involvements. Specific
changes (fragmentation of elastic fibers and mineralization of arterial wall) in the peripheral
vasculature also suggest an accelerated arteriosclerotic process. However arteriosclerosis-related
events are rather uncommon in PXE patients. The purpose of our study was to functionally
characterize the arterial (micro)circulation in Abcc6 / mouse, a reliable model of PXE.
METHODS: A comparative study of the small arteries from male Abcc6/ and C57/Bl6 mice
was performed. Vascular reactivity, myogenic tone and dependent-flow-dilation were investi-
gated in small resistance arteries.
RESULTS: At ages 3 months and 1 year no difference in arterial blood pressure, myogenic tone
and dependent-flow-dilation was evidenced. Mesenteric, tail artery responses to agonists and
antagonists displayed no significant difference between mouse lineages. No endothelial
dysfunction was found. The viscoelastic properties strikingly remained unchanged as well.
DISCUSSION: Small resistance arteries in Abcc6/ mice display no major dysfunction. Despite
mineralization of the arterial wall viscoelastic properties strikingly remain unchanged. Therefore,
contrary to other calcifying arterial diseases, it is likely that calcification and elastic fibers
fragmentation in the medial layer do not stiffen the arterial wall in PXE. This suggests a specific
remodelling process in PXE that could provide an explanation for the unexpectedly good
prognosis of PXE arterial disease.
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In vitro and in vivo study of the hydrating properties of a formula
Sophie MAC-MARY1, Jean Marie SAINTHILLIER1, Christiane MONTASTIER2, Philippe GASSER3,
Raphaelle GUERRE1, Philippe HUMBERT4. 1Skinexigence, CHU St Jacques, F-Besanc¸on,
2Laboratoire Helena Rubinstein, F-Paris, 3Bio-EC, F-Paris, 4Service de Dermatologie, CHU St
Jacques, F-Besanc¸on
OBJECTIVE: To assess and compare the hydrating properties of a formula and a placebo.
MATERIAL AND METHODS: A first study was carried out in vitro, using human skin explants
maintained in a live state, on which histological markings were made before and after 3 days of
treatment. A second study, open and in vivo, was then performed on 50 women who were
assessed before, 1 hours and 4 weeks after application of the formula. Finally a third study,
randomised and double blind, was carried out in vivo on 12 women who applied the formula and
the placebo for 4 weeks.
RESULTS: The markings showed an increase of the expression of CD44, perlecan and lumican
(family of keratan sulphate proteoglycan) after 3 days of treatment by the formula in comparison
with untreated skin or skin treated with the placebo (N¼ 3). Clinical examination revealed a
significant effect on the relief evidenced by a decrease in the number and length of the wrinkles
one hour after treatment (analysis from replicas, N¼37), on the skin density (improvement
assessed by dermotrace, N¼ 43) as well as on the hydration of the epidermis and the dermis
(superiority of the cream compared with the placebo in measurements by corneometer and
moisturemeter).
CONCLUSION: The overexpression of proteoglycan generated by the formula has been





Importance of non-invasive methods in Dermatology. Primers on clinical
photoluminescence
Ge´rald E. Pie´rard, MD, PhD. Laboratory of Skin Bioengineering and Imaging; Department of
Dermatopathology, CHU Sart Tilman, Lie`ge, Belgium
Fluorescence is a peculiar aspect of photoluminescence. Some intrinsic components of the skin
are fluorophores. Other synthetic components are metabolized into fluorophores. These
characteristics may be used for identifying some specific aspects of skin physiopathology. Recent
technological e´volution has provided new devices bringing sensitive and specific information
from the skin. We pre´sent a summary of the progress made in the field of fluorescence and
specular re´flexion of ultravioelt light on the skin.
2
Clinical use of multi-photons microscopy (English abstract not available)
Emmanuelle Tancrede-Bohin. Paris
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Inflammasomes and the skin
Amir S. Yazdi. University of Tuebingen, Department of Dermatology, Tuebingen, Germany
Innate immunity is not only the first line of defense against pathogens or non-microbial danger, but it
also modulates the induction of adaptive immunity. Key players of innate immune responses are the
inflammsomes, cytosolic multi-protein complexes whose major function is the activation of
inflammatory caspases. Once activated, caspase-1 can transform biologically inactive Interleukin
(IL)-1beta and Interleukin-18 to their biologically active mature forms to initiate inflammation.
As the skin forms the first interface between the body and the environment, inflammasomes have
been characterized in both keratinocytes and dermal and epidermal inflammatory cells.
In dermatology, inflammasomes or inflammatory caspases are not only molecular determinants in
hereditary fever syndromes with cutaneous manifestations, but might also be involved in more
common skin diseases such as psoriasis or acne.
This presentation will introduce inflammasomes, IL-1 and inflammatory caspases with respect to
their potential impact on inflammatory dermatoses, cutaneous infections, such as Herpes virus
infections, carcinogenesis and or allergy development.
These findings are of therapeutic relevance as the IL-1-receptor is a target already successfully
used in hereditary fever syndromes, in type 2 diabetes and gout and—in the field of
dermatology—in pyoderma or Schnitzler’ s syndrome.
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Role of papillomaviruses in cutaneous carcinogenesis
Massimo Tommasino. Infections and Cancer Biology Group; International Agency for Research
on Cancer
Non-melanoma skin cancer (NMSC) is the most common form of malignancy in Caucasian adult
populations. UV light is a key environmental risk factor for NMSC. In addition, impairment of the
immune system increases the risk for development of skin cancers, strongly suggesting that
infectious agents are also involved in their etiology. The epitheliotropic human papillomaviruses
(HPVs) are likely candidates, especially those classified in the genus beta of the HPV phylogenetic
tree, also known as Epidermodysplasia verruciformis (EV) HPV types. Independent investigations
have shown that the DNA of several beta HPV types is highly prevalent in NMSC of both
immunocompromised and immunocompetent individuals. However, it is still unclear whether,
within the genus beta, certain HPV types are more prevalent than others in malignant skin lesions.
Functional studies on mucosal high-risk HPV types, the etiological agents of cervical cancer, have
clearly demonstrated that the products of two early genes, E6 and E7, play a key role in the
transformation of infected cells by disrupting the regulation of cell cycle and apoptosis. Very little
is known about the biological properties of E6 and E7 of the majority of EV HPV types. Partial
characterization of a limited number of beta HPV types has revealed that also their E6 and E7
proteins display transforming activities being able to interfere with the regulation of apoptosis and
cell cycle. In particular, studies from our group have demonstrated that E6 and E7 of the beta
HPV38 are able to immortalize primary human keratinocytes, similarly to E6 and E7 from the
mucosal HR HPV types. Accordingly, we observed that HPV38 E6 and E7 expression in these
cells leads to the accumulation of DNp73a, which in turn alters the p53 transcriptional functions.
In addition, we established HPV38 E6/E7 Tg mice, and showed that UV irradiation of the Tg
animals promoted the formation of skin lesions that closely resembled the SCC-precursor lesions
in humans, actinic keratosis and subsequently SCC. In contrast, we observed that wild-type mice
developed neither actinic keratosis nor SCC when exposed to the same dose of UV. In conclusion,
we present evidence that supports the role of cutaneous beta HPV types in skin carcinogenesis.
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Epidermal differentiation (Abstract not available)
Daniel Hohl. CHUV Lausanne, Switzerland
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The nuclear hormone receptor PPARb as a regulator of skin healing and
carcinogenesis
Alexandra Montagner1, Virginie Philippe1, Nguan Soon Tan2, Walter Wahli1, Liliane Michalik1.
1Center for Integrative Genomics, University of Lausanne, Baˆtiment Ge´nopode, 1015 Lausanne,
Switzerland; 2School of Biological Sciences, Nanyang Technological University, Singapore 637551
The three isotypes of peroxisome proliferator-activated receptors (PPARs), PPARa, b and g, are
ligand-inducible transcription factors that belong to the nuclear hormone receptor family. While
they are best known as transcriptional regulator of lipid and glucose metabolism, PPARs are also
implicated in the control of inflammatory responses, and evidence has accumulated that they play
important functions in skin homeostasis.
We have shown that PPARb favors skin wound healing in mouse, through various mechanisms.
We showed that the activation of PPARb triggers keratinocyte survival through activation of the
Pi3K/Akt pathway. PPARb also stimulates cellular cascades that involve GSK3b and Rho GTPases,
required for keratinocyte directional sensing and migration. In addition, we demonstrated that the
regulation of PPARb activity in fibroblasts contributes to the homeostatic control of keratinocyte
proliferation: IL-1 produced by the keratinocytes activates PPARb expression in the underlying
fibroblasts; in turn, PPARb inhibits the mitotic activity of keratinocytes, via inhibition of the IL-1
signaling pathway and reduction of mitogenic factors production by the fibroblasts. Our ongoing
work demonstrates that PPARb is also involved in skin tumor development after UV irradiation.
Due to these diverse functions, PPARb represents a major research target for the understanding
and treatment of skin diseases.
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Use of in vivo confocal microscopy in dermatology
Giovanni Pellacani. Department of Dermatology, University of Modena and Reggio Emilia, Italy
Reflectance confocal microscopy (RCM) represents a novel non-invasive approach that allows the
in vivo study of the skin, enabling the real-time visualization of the epidermis and superficial dermis
at a nearly histological resolution. In RCM, contrast is provided by differences in refraction index of
organelles and other microstructures, that are bright, contrasting with the background. Melanin and
melanosomes are a strong source of contrast rendering melanocytic cells particularly evident by
means of this technique. Since RCM provides non-invasive high-resolution imaging of cyto-
architectural details in human skin with excellent histopathologic correlates, it has been explored for
use in the study of normal skin and in the diagnosis of a variety of cutaneous diseases. The dermato-
oncology represented the most important area of application of this technique, allowing the
improvement of diagnostic accuracy of different skin tumours. In melanocytic lesions, presence,
aspect and distribution of nests is easily detectable, as well as morphology and location of atypical
and malignant melanocytes, whereas normal melanocytes in the basal layers are not currently
distinguishable from pigmented basal keratinocytes. Epidermal disarrangement and atypical
keratinocytes are identified in epithelial tumors such as actinic keratoses and Bowen’s diseases,
nevertheless the limited depth of penetration hampers its application on hyperkeratotic or in-depth
lesions. Tumor islands in basal cell carcinoma are usually clearly identified leading to an excellent
diagnostic performance. Confocal microscopy could be a valid alternative to biopsy in the diagnosis
of many skin tumours, representing a fundamental technological innovation for Dermatologists.
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